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Developed by B.E.L. Laboratories 
after 12 years of research, the GUL 
Micro Scan car radar detector has 
repeatedly proven its superior signal 
sensitivity. 

Thousands of users agree you 
need spend no more than $95 to 
completely protect yourself. 

Plenty of warning. 

In separate tests conducted by 
Canadian Tire Corporation and Motor 
Consumer Report, the GUL demon- 
strated a detection distance signifi- 
cantly greater (on both X and K bands) 
than its top three competitors—the 
Fuzzbuster XK, the Whistler XK and the 
XK Snooper. 

GUL won the CB Magazine com- 


Large elliptical horn antenna detects radar from all 
sides, even when approaching hills and curves. 


parison, involving 12 leading detectors. 
Monitoring straight line detection, the 
GUL's 9,029 foot range topped the list. 
oignals of .01 millionths of a volt 
are sufficient to trigger the GUL's 
scanning alert system (ranging from 


mizes sensitivity, 


POLICE RADAR MEETS ITS MATCH. 


Now with rer ote. - 


9.445 to 24.445 
GHz). It success- 
fully detects all 
police radar— 
including the 
new KR-11 

short pulse. 

The GUL 
has a nondirec- 
tional antenna; 
its large elliptical 
horn pulls in sig- 
nals from front, side 
and rear. This 360? 
detection field maxi- 


GUL'5 new remote 
gives the same per- 


providing you with 
valuable warnings 
—even when approaching hills and 
curves. CB Magazines comparison 
bears this out: in a K band test for 
around-the-curve sensitivity, the GUL's 
detection range was double that of the 
Fuzzbuster and Super Snooper. And 
nearly three times greater than the 
highly regarded Whistler. On X band 
pickup from the side and behind, it 
was found to be the most effective 
detector in the dozen. 


Doesn't cry “wolf.” 

The most common problem among 
radar detectors is the failure to screen 
out false signals, such as signals from 
taxis and ham radios, as well as hos- 
pital microwaves. 

But the GUL shows no sign of 
falsing when exposed to radio signals 
of any kind. Its sophisticated circuitry 
is completely shielded by a diecast 
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formance—but with full concealment. 


aluminum case which protects the input 
terminals from stray signals. The alum- 
inum provides lightness, along with 
durability not found in plastic casings. 
A double warning system. 

Both a tone and light come on in 
the presence of radar, and remain on 
until radar is gone. You're never lulled 
into a false sense of security by a tone 
that sounds only once. The tone is con- 
trolled with front-mounted on/off switch. 

In addition, the GUL uses an 
internal voltage regulator, commu- 
tating filter, and synchronous detector 
to minimize power consumption. This 
also provides a more stable gain set- 
ting. And an automatic gain control 
has been added, for different city and 
country conditions. 

Easy to install. Dash or remote. 

The compact GUL measures only 
4" x 3" x 44%”. Its glare-free matte 
black case weighs just 20 oz. To 
mount, simply fasten the adhesive 
Velcro pad to the top of your dash- 
board; a matching velcro foot keeps 
the unit securely anchored—and allows 
for rapid removal. Just plug the unit 
into your cigarette lighter. 

The GUL is also available in 
a $129 under-the-hood remote 
model. Specially sealed to keep 
out moisture and extreme 
temperature, it installs in an 
hour with ordinary tools. 
2” x 1” warning panel 
can be placed over- 
head or into the dash 
—so everything s 
neatly out of sight. 
Try it yourself. 
Order the GUL Micro 
Scan today. Hoad test 
it yourself. You'll find it the 
finest electronic counter-intelligence 
you can own, or return it within 30 
days for a courteous refund. The 
Sharper Image guarantees your satis- 
faction. Both models come complete 
with instructions and 120 day warranty. 
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i For dash mount, order product 

Een for $95. For new remote 

з model, order #355 for $129. Credit 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, Popular Science, 
380 Madison Ave. New York, N.Y. 10017. Because of the large vol- 
ume of mail, we are unable to acknowledge unpublished letters. 


America first 


At a time when all the American auto mak- 
ers are struggling to keep going, you print 
of all things a "buyer's guide" їо imported 
cars [PS, Feb.]. | expect this from the spe- 
cialized car magazines, but not you too. 
Please try again. 

Darrel Mollenhour, Scappoose, Ore. 


The February issue contained four pages 
on imported tools and articles on Japa- 
nese improvements in cameras, motorcy- 
cles, and film. But when | counted 20 full 
pages on foreign cars, it was really too 
much. l'm sure you won't mind canceling 
my subscription, since Japanese readers 
must now make up the major share of 
your readership. 

James T. Harris, Steubenville, Ohio 


Editor-in-Chief C. P. Gilmore replies: “I'm 
sorry that readers Harris and Mollenhour 
(along with some others who wrote) 
object to the foreign-car coverage in the 
February issue. But as long as Americans 
continue buying foreign cars (about one 
out of every four sold in the U.S.) we will 
keep reporting on them as we would on 
any other consumer product. This is not 
an editorial comment on the desirability of 
Americans buying imported cars; itis sim- 
ply a reflection of the market and our com- 
mitment to cover products people are 
interested in. Just to keep things in per- 
spective, l'd like to point out that Popular 
Science carried more than 70 pages of edi- 
torial matter on American cars in 1980 and 
only about 40 on imported cars. The ratio 
on tools is even more striking: more than 
40 pages on American-made tools and 
about four on imported tools." 


Flim-flam or fact? 


Since the beginning of the energy crisis, 
the introduction of new building technol- 
ogies and products has accelerated at 
such a pace that do-it-yourself addicts 
can't always assess their true merits. The 
need to cut energy costs makes the con- 
sumer easy game for the flim-flam artist, 
as was demonstrated with urea-formalde- 
hyde foam—a good example of à solution 
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causing a greater calamity than the origi- 
nal problem. Your magazine has been a 
great help in sorting out the claims and 
getting down to the facts. 

Frank H. Shipp, Hull, Quebec 


Test for safety 


It is interesting to note that the word 
“safety” did not appear anywhere in your 
car test of "40-mpg Imports" [PS, Feb.]. 
Why isn't safety one of your criteria for 
iudging vehicles? 

G. Harston, Lafayette, Ind. 


Ed Jacobs replies: "If you mean crash- 
worthiness, you're right: We don't test far 
it. No magazine could ever be properly 
equipped to do that. However, we do con- 
duct extensive tests of acceleration, brak- 
ing, handling, and maneuverability—all 
factors that affect safe performance. And 
whenever we see something we feel is a 
safety hazard, we speak out—as you'll dis- 
cover if you review some of our past test 
reports." 


Passive past and future 


| take exception to the statement in '"Pas- 
sive Solar Design" [PS, Feb.] that "only 
when the Solar Group at Los Alamos 
started detailed computer modeling was it 
discovered that passive heating really 
works." This statement diminishes the 
efforts and knowledge of many longtime 
proponents of passive solar, who per- 
sisted for years with their work when sci- 
entific groups were virtually ignoring 
direct solar options.  . 

Robert Searfoss, Atlanta, Ga. 


Several of the homes discussed in "Pas- 
sive Solar Design” utilized fans, so they're 
more appropriately called hybrid solar 
homes. | strongly suspect that they are at 
least equivalent in construction cost and 
electric-power use to a frame house with 
an active liquid solar system—but with 
less flexibility in the arrangement of 
rooms, floor coverings, etc. | am in favor 
of passive solar homes, both because of 
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ONLY QUAKER STATE 
GUARANTEES NEW CAR 


ENGINE LUBRICATION 
FOR A LIFETIME. 
IN WRITING! 


Introducing Quaker States Lifetime Engine Lubrication 
Protection Program. 


| Now Quaker State, the motor oil refined from Pennsylvania 
Grade Crude Oil, announces the most daring Protection 
Program available in the oil industry. It's the Lifetime Engine 
| Lubrication Protection Program, the only program to cover 
your new car's engine for as long as you own it. 
| This exclusive program is brand new. So take a few minutes 
| to read the following. Once you do, you'll see just how much this 
program can mean to you. We're sure you'll want to take 
| advantage of it...and keep your new car staying on the road 
| with Quaker State. 
| | Q. Just what is Quaker State guaranteeing? 
| A. We're not only guaranteeing the quality of our motor oil, but 
|. мете guaranteeing that Quaker State will protect so well, if 
| your engine is ever damaged because our oil fails to protect 
it, well pay for repairs or replacement of any or all of these 
parts: Pistons & rings, crankshaft & bearings, timing chain, 
rocker arms and pivots, rods and rod bearings, wrist pins & 
bushings, camshafts & bearings, valve stems & guides 

(grinding & adjustments excluded), oil pump, push rods, 

valve lifters, cylinder heads, cylinder lining or bore, distribu- 

tor drive gear and timing gears or sprockets. 

Q. What do I have to do to get this protection plan? 

A. When you buy a new car, light truck or van from a 
participating dealer, you'll get the protection plan. ТЫ keep it 
in effect, all you have to do is follow these 4 steps: 

1. Have all services performed by your new car dealer or 
other auto service center. 

2. Have the oil changed according to manufacturer's recom- 
mendations, or at least every 6 months or 6,000 miles, 
whichever comes first. 

3. Have oil filter and air cleaner 
replaced, and emission control 
system maintained, according 
to manufacturer's recommenda- 
tions. 

4. Keep all service records. These 
must indicate that only Quaker 
State Motor Oil was used with 
date and mileage indicated. 

That's it. Now when the manufac- 

turer's warranty ends, your Quaker 

State limited warranty protection 

begins...and continues for as long as 

you own the vehicle! 


Q. What won't the guarantee cover? 

A. It won't cover defects in manufacture, vehicles used in 
competition such as racing, damage caused by negligence, 
collision or abuse, improper installation, or engine parts not 
lubricated by motor oil. 

Q. Suppose something goes wrong and I'm covered. What do I 
have to do, and how long will it take for me to collect? 


A. All you have to do is notify Quaker State of a claim, by 


writing or calling collect. (Address and phone number are on 
the warranty.) Our claim representative will contact you 
within 24 hours. Provide the claim representative with a 
copy of your warranty, copies of your service records, and a 
statement of damage and repair cost from the dealer or any 
repair shop you choose. If everything is in order, the claim 
representative will approve the claim and make the payment. 

Q. If I dont have a brand new car, can I still get the Protection 
Program? 

A. If your car has under 6,000 miles, you can switch to Quaker 
State and qualify for the Protection Program at a participat- 
ing new car dealer's service department. But if your car has 
more than 6,000 miles, it can't qualify. 

Q. If I buy a new car now, and keep it for 100,000 miles or more, 
will this Quaker State Protection Program be good for that 
long? 

A. Yes. Lifetime really means for as long as you own your new 
car—even if you keep it for a lifetime. After all, thousands of 
people are already driving over the 100,000 mile mark using 
Quaker State without this protection program. Now, you can 
do it with Quaker State and have this extra protection for as 
long as you own your new car. 

Q. Why is Quaker State the only 
motor oil with a written Lifetime 

— 4 | Engine Lubrication Protection 
s ] Program? 

| eov SNOW OWN [E A. We've been making quality motor 

oil since 1910. In all that time, 

millions of people have depended 
on our ability to help them stay on 
the road. All that *on-the-road test- 
ing; plus our own laboratory tests 
through the years, are all the proof 
we need. Quaker State has the con- 
fidence in its product to put our 
promise of quality in writing. 
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STAYIN’ ON THE ROAD 
WITH QUAKER STATE 


PS readers talk back 
[Continued] 


the energy consideration and the esthetic 

value of solariums and greenhouses, but 

my experience leads me to question their 
cost-effectiveness. 

Thomas M. Conway, P.E. 

Greeley, Colo. 


Dig deeper for divers 


Five out of 12 of the assumptions the U.S. 
Navy used in formulating its diving 
decompression tables are wrong? | feel it 
was very irresponsible of you to have 
printed this disconcerting statement 


[Science Newsfront," Dec. '80] and not to 
have told us which assumptions are 


The Bear Paw? lts a real beauty. 


With Pivot/Post Lockbar of Schrade + Steel? that 
makes this Lockback completely rust resistant and insures 


rigid durable construction. 
It's one you wont want to lose. 


That's why, like the entire Uncle Henry" line, each 
knife is serialized, and guaranteed against loss for one 


year from date of warranty registration. 


The Uncle Henry Bear Paw. The Ultimate Lockback. 


The Ultimate Guarantee. 


To find out more about the entire line, all made in 


> Lockback 
п Guarantee. 


wrong or where we can obtain the new set 
of tables you say are safer. Scuba as a rec- 
reational sport is gaining popularity very 
rapidly, and the vast majority of 
divers use the Navy tables to plan 
their dives. 
Kevin Van Cleemput 
. Saskatchewan Underwater Council 
Lloydminster, Sask. 


According to Dr. David E. Yount, member 
of the Univ. of Hawaii's Tiny Bubble 
Group, the group's new tables are strictly 
experimental and would have to undergo 
five to 10 years of testing on animals and 
humans before they could be released to 
the public. The group's analysis is highly 


technical, but as an example of the over- 
simplification in the Navy tables Dr. Yount 
cites the assumption that only nitrogen 
gas need be considered in the decompres- 
sion problem. This disregards the possi- 
ble effects of low-pressure oxygen in body 
tissues—an important factor in the con- 
striction of blood vessels. And carbon 
dioxide can have a huge effect on respira- 
tory rate, Yountadds. In addition, no one— 
including the Navy—claims that Navy dive 
tables are safe. They allow for a certain 
small percentage of cases of decompres- 
sion sickness. This is taught in most scuba 
classes, as is the fact that recreational 
divers who dive nearthe limits of the Navy 
tables do so at their peril. 


Tuning in 
Although there are several new science 
magazines, | feel that Popular Science will 
continue to lead the field because of its 
excellent service to readers. Can you help 
me with a problem? We live about 70 
miles from a radio station that my son 
likes to listen to. The station comes in well 
in the daytime, but at night it is drowned 
out by two other stations that transmit 
from farther away. How can we know 
before buying a radio if it will have this 
problem, and what can we do with 
radios already owned? 
Dave Chittenden 
san Juan Capistrano, Calif. 


John Free replies: "Check the specifica- 
tions. Alternate-channel selectivity tells ` 
you the radio's ability to reject adjacent 
stations—a higher figure is better. (Your 
problem is more complex if the interfering 
stations operate at the same frequency.) 
I've found that a simple, old-fashioned 
tuning capacitor connected in series with 
a long, straight-wire external antenna can 
aid in tuning faint stations. A more elabo- 
rate solution: Use a preselection tuner.” 


Tire query 


For help in my report on how tire life can 
be extended through good care, | would 
like to hear from PS readers who have 
found ways to make their tires last far 
beyond normal—say, past 75,000 miles. 
John Reindl, 2610 Stevens St. 

Madison, Wis. 53705 


Correction: United Space Boosters, Inc., 
shares responsibility forthe Space Shuttle 
solid-rocket-booster program [“Вооѕїег 
Tugs Will Retrieve Shuttle Rockets," PS, 
Feb.] with Thiokol Corp./Wasatch Div., 
which assembles, loads, refurbishes, and 
tests the boosters. 

In "Wave-Challenging Giant Rigs” [PS, 
Jan.) we turned one of the mammoth oil 
drillers into a midget. The Sedco 709 drill 
ship weighs 23,000 tons, not 23 tons as 
printed. 

The auto part we identified as a cam- 
shaft in the lead photo of "Designed by 
Computer” [PS, Feb.] is actually a crank- 
shaft. 


Imagine saving $96 on a new Seiko. $50 on a cordless — 
Hundreds of dollars overall — on eight state-of-the art electronic 
marvels. 

The Sharper Image now makes it possible. And comfortable (you 
never have to leave your living room). We also give you 30 days to get 
acquainted with your product, and a full refund should you return it. 

50 call us, toll-free. Let your imagination — and your discount — 
run wild. 

1. Mini TV. At a maximum savings. 

This 5" black-and-white TV/radio more than earns its usual $189 
store price. And its now only $139. 

AM/FM. 83 channel UHF/ VHF tuner. 300 ohm telescopic an- 
tenna, for superb reception. Plugs into wall outlet, even car, boat or 
camper cigarette lighter. Takes 8 "D" cell batteries (not included). 
sunshield. 11" x 11" x 5" case, only 11 lbs. 90 day warranty. 

Deluxe model (not shown) includes TV, AM/FM, 3-band short 
wave radio, cassette player/recorder and mike. 12 lbs., 15" х 11" x 5" 
Thats entertainment, at a huge discount. 

TV/AM-FM Radio #413 $139 (7.50). 
Cassette/ TV/Radio #414 $189 (7.50). 
2. & 3. Our scratch, your savings. 

These superb Xernus solar quartz timekeepers have a tiny scratch 
somewhere on the case or wristband (though every one performs 
perfectly). That's why they're $30 off. But stock is limited. 

The ultra thin Melody Alarm in gold (2) was $109, now just $79. 
And only $59 in stainless. Slim 5mm case, 3 year battery, classical 
music alarm, snooze delay. 

The 5 year Solar Alarm in gold (3) was $89, now $59 (just $39 in 
stainless). Both feature stopwatch, calendar, dual time, quartz accuracy, 
stainless steel case and band, glass crystal and 60 ft. water testing. 
Melody Gold #415 $79 (2.50). 

Melody Stainless (not shown) #416 $59 (2.50). 

Solar Gold #417 $59 (2.50). 

‚ solar Stainless (not shown) #418 
$39 (2.50). 
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4. Save $50 on a great cordless receiver phone. 

Now, receive phone calls anywhere you please. New Extend-A- 
Phone works like a regular phone— but without a cord. 

Unlike other receive-only remote phones, it features full duplex 
electronics (both parties talking simultaneously can hear each other). 
Crisp, static-free reception. Intercom/page button. 500 foot range (10 
acres). Lightweight 2V2" x 7" х 1%" handset recharges once a week 
in its compact base unit, included. Easy plug-in installation, FCC 


approved. Instructions, 90 day warranty. The under-$100 cordless wonder. 


Extend-A-Phone Receiver #419 $99 (5.50). 
5. For $29, buy your ears all they can hear. 

Using rare earth samarium and cobalt (not heavy, conventional 
magnets), Mura has created an ultra comfortable full frequency stereo 
headset — weighing just 1.6 oz. And its now $10 off (was $39). 

Sony's MDR-3 is twice the price. Yet Muras sound and specs 
(20-20,000 HZ) are virtually identical. 2 year warranty 
Mura Red Set #420 $29 (2.50). 

6. HELP! for all emergencies. Now $99. 

HELP! is General Electric's new portable, no-installation CB radio. 

Works off any vehicle cigarette lighter. Magnetic base roof 
antenna. Powerful 4 watt, 40 channel transmitter/receiver has digital 
readout, automatic noise suppressor, oversized dynamic speaker. 
Compact 12" x 3" x 7" storage case goes from car to car — hides 
easily For weather, traffic info, or road assistance. 

HELP! CB Radio #398 $99 (4. 50). 


7. The Casio C-80 calculator chrono. Now $39. 

First wrist-sized calculator that's operated easily, even by broad 
fingers. Stopwatch. Quartz timing, for two time zones. Day/date 
calendar, night light, tough and comfortable %4 oz. black resin case. 
Glass crystal. Instructions, battery, year warranty included. 

Call today and calculate a 25% savings. 

Casio C-80 imis $39 (2.50). 
8. On sale. Two smart Seikos in one. 

This new dress Seiko provides analog 
and digital timekeeping in a surprisingly thin 
(6mm) watch. And while stores are asking as 
much as $295 for it, we arent. 

set local time on analog — and two more 


24-hour alarm, optional hourly chime, stop- 
watch. Electronic speed setting, countdown 
timer, rich gold finish, lizard strap. 

Mans Dress Digi-Analog #386 $199 (2.50). 


30-DAY HOME TRIAL. 


Credit card holders use our tal rum 
E number below. Or send check, including 
E delivery charge (in parentheses at end of 

product descriptions). Add 6% sales tax in 
E CA. Please mention the 3-digit product 
number and this magazine. 


| 800 227-3436 
| = 0 California 800 622-0733 
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Chase your dream. To the ends of 


the earth. And beyond. 

Saltwater, fresh water, a hidden cove. 
Whatever your pleasure, your Mercury* 
dealer can put you there with your own boat 
and motor. For a lot less than you think. 

And you know Mercury. They ve been 
making outboards for more than forty 
years. Forty always-out-in-front years. 
That's why, when you buy a Merc you 
know exactly what you're getting. 

Like a motor that's tested and re-tested 
before you ever put hand to throttle. 

Like a comprehensive one-year warranty 
on both parts and labor that's honored at 
more than 6,000 dealers, worldwide. 

And like long-lasting value that 
helps protect your investrnent. 

Very simply, this all means 
that Mercury is an engine you 
can count on. On and on. 

Go ahead. Chase your 
dream. And let your Mercury 
dealer help. After all, | 
he knows anything 
IS possible. 


DETROIT REPORT 


By JIM DUNNE 


Two-timing batteries? 


The zinc-nickel oxide batteries under de- 
velopment for GM's 1985 electric com- 
muter car will need replacement after 
40,000 miles of short-trip-only driving, 
sooner if the charge ts allowed to drain 
during long hauls. The refills will cost a 
very steep $1,800 to $2,000. But GM scien- 
tists are searching for ways to cut that 
cost, which could scare buyers. The focus 
has narrowed to a removable battery tray 
that would be partially reclaimable. 

More electric-car news: The Depart- 
ment of Energy has assigned a fuel-econ- 
omy equivalent of 185 miles per gallon to 
electric cars for the purposes of comput- 
ing Corporate Average Fuel Economy. 
This number will have great appeal to 
Detroit auto makers, who must struggle to 
meet the government's CAFE require- 
ments. 


From C to shining C 


The new mid-size Chevrolet for 1982 will 
be called the Celebrity, as Chevy contin- 
ues its custom of using names starting 
with C for most of its car lines. Celebrity is 
a bigger version of the Citation, and it will 
use the same drive train and chassis. 
However, it will be longer on the outside 
and have a traditional trunk instead of a 
hatch opening at the rear. And it will be 
marketed as a step up from the new-for- 
1980 Citation. | 


GM's optimistic 

Bad as car sales are these days, GM sees a 
stronger domestic industry emerging 
from the present downturn. The competi- 
tion from abroad has forced changes that 
will lead to economic health in the years 
ahead. Right now, spending for advanced 
tooling is at an all-time high because of 
the need to develop models quickly that 
compete with the imports. This will con- 


| Recall turnabout 


Usually it's the federal government that 
wants Detroit's products recalled. Now 
the car makers are fighting back. They're 
asking the feds to do just that with the 
National Highway Traffic Safety Admin- 
istration's new consumer-information 
booklet, "The Car Book." The 68-page 
handout lists all kinds of useful-sound- 
| ing information about various models, 
including crash-test results, safety-recall 
history, insurance rates, and operating 
and maintenance costs. But Detroit 
execs say it's full of errors and false 
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tinue through 1983 when the ‘84 and ‘85 
cars are being prepared, but by the mid- 
'B0's, GM officials figure, the payoff will be 
in full bloom. That's when you will see the 
big turnaround in American car-company 
fortunes. 


Russian rotary 


The Russian version of the Fiat 124, called 
“Lada” in the West, is now available with 
a rotary engine. It's the first use of a rotary 
in a passenger sedan since NSU stopped 
production of the Ro-BO five years ago. 
Only one other rotary is still in production: 
the Mazda twin-rotor type used in the 
RX-7 sports car. The Lada engine is a sin- 
gle-rotor type that develops 70 hp at 6,000 
rpm. It's offered as an option to the stan- 
dard four-cylinder piston engine. Because 
of patent restrictions, the new engine is 
available only in the Soviet Union, where 
there are no performance-robbing emis- 
sion-control standards. In the West, these 
standards tip the scales toward the piston 
engine. 


Plastic is the icing 


Pontiac's midship-engine P-car, to be 
introduced in 1983, has all the ingredients 
of a successful sports model. But it's the 
plastic body—not the two-seat layout, 
midship engine, exceptional handling, or 
high performance—that may ultimately 
make this one a classic. The manmade 
material for the body panels will ensure 
an appearance that doesn't deteriorate 
with age, just as it has on the Corvette. But 
the P's plastic is a different material than 
Corvette's reinforced fiberglass. The 
P-car's skin wil! be formed from reaction- 
injection-molded (RIM) plastic panels. 
With RIM, colors can be impregnated 
throughout the plastic, so scratches and 
scrapes will not show as clearly. But 
whether Pontiac plans to use this advan- 
tage or go to the less expensive paint- 


statements. For one thing, the publica- 
tion lists cars as "failing" the 35-mph 
crash test even though there is no feder- 
al standard atthat speed, only at 30 mph. | 
Other cars were listed as failing or doing 
poorly on various tests when they 
weren't actually tested. NHTSA claims it 
sent out a long list of corrections with | 
the book, but the one | received didn't 
have the errata sheets—so even now | 
don't know what information is correct 
and what is not. Want to judge for your- 
self? For a free copy of the controversial 
document, write: "The Car Book," Pueb- 
lo, Colo. 81009. 


over-white process remains to be seen. 
The RIM process is already in use in some 
limited-production jobs. 


Race to 60 


Buick hopes to be the first American pro- 
ducer to surpass 60-mpg highway fuel 
economy when its planned three-cylinder 
engine is ready for some 1984 models. 
The engine is set for 115-cu.-in. displace- 
ment in one version but can be expanded 
to 126 cu. in. The base engine will burn 
gasoline, but diesel and turbocharged 
varieties are also planned. It is the diesel 
that's expected to hit the 60-mpg mark. 
The Buick engines will power GM's 1,800- 
Ib. mini cars being developed for 1984. 
They could also be used in models as big 
as the J-cars (see driving report, this 
issue). 


Tiniest Pontiac 


GM bigwigs have finally consented to 
Pontiac's wish to produce a Chevette-like 
car after delaying the move for more than 
five years. The new model will come out 
early next year carrying the T-1000 name 
tag (T is the code designation for the 
Chevette body). Essentially, the T-1000 
will be identical to the Chevette, but 
expect a sloping plastic nose and other 
Pontiac trim cues. 


Detroit updates 


€ There has been little slowdown in 
Chrysler's future-model planning, despite 
the company's financial ills. That luxury 
coupe we told you about in March is being 
called the "Super K” inside Chrysler. As 
the code name implies, the 1982 model 
will be a bigger, huskier version of the 
highly popular K-car. 

€ Also due from Chrysler are two mini- 
pickups. The 110 model, based on the 
front-drive chassis of the Omni/Horizon, 
will be ready this fall. It will be much like 
the Volkswagen pickup, with a probable 
load capacity of less than 1,000 pounds. 
Then, perhaps as soon as 1983, a pickup 
based on the K-body drive line will be 
introduced. This will be a true half-tonner 
and will carry heavier loads than the 
import pickups. 

® Like GM, Ford plans for a small three- 
cylinder engine to power its economy cars 
of the future. Unlike the industry giant, 
which is hurriedly developing its own 
designs, Ford wants to buy the engine 
from Japan. Reports say that by 1983 
Toyo Kogyo (Mazda) will produce a three- 
cylinder mini for Ford to sell in the U.S. 
The car will be a four-seater with front 
drive and highway fuel economy in the 50- 
mpg range. It will be priced below the 
Ford Escort/Mercury Lynx. 

€ Robots aren't unique to GM [Detroit 
Report," PS, April]. AMC will use the auto- 
mated machines to do most of the repeti- 
tious welding jobs on the bodies of the 
new car the company plans for late 1982. 
Altogether, AMC will have 23 robots in its 
Kenosha, Wis., assembly plant, where 
preparations are being made for produc- 
tion of the first joint AMC/Renault car 
model. 
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Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 


Powerful Electronic Siren 


Low Cost Computerized 


Burglar Alarm System 


Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 


Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


| TURNS ON LIGHTS AUTOMATICALLY 
When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
of other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound) the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio. etc.; 
terminals for connecting 
optional outside siren and 
back-up battery (not 
included); entry delay time 
control and sensitivity control. 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (63A4" x 934" x 8") 
and weighs less than 6» pounds. 


EXIT AND ENTRY DELAY 


The Guardex 8000 alarm has a built-in exit delay оли o 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 
BATTERY BACK-UP 

Burglars rarely cut power. However, to gua you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 


30 DAY NO RISK TRIAL 


This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. if you are not completely 
satisfied, return the alarm within 30 days fora compes refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
our credit card or send your check to Guardian Electronics, 
nc. in the amount of $199.95 plus $3.50 postage and handling. 
If you want the optional outside siren, add $24.95 (California 
residents add 6% sales tax.) 


(If you require more information, 
call during California business 


em 
| VISA" — 
hours, Monday - Friday). WE 
e 2 


Dealer Inquiries Invited 


CALL TOLL FREE 
(800) 423-5499 


California residents: 
(213) 889-1414 collect. 
Price subject 
to change 
without notice. 


GUARDIAN 


ELECTRONICS, INC. 
31117 Via Colinas, Dept. PS Westlake Village, Calif. 91361 
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One ofthe best ways 
to save energy is 
over everybody's head. 
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Emerson Casablanca Ceiling Fans. 


It's easy to understand how the gentle breeze from an 
Emerson ceiling fan can make 82° feel like 75° in summer. 
And why you might even use air con- 
ditioning less, or not at all. 

These beautifully functional fans 
come in over 20 models. From thrifty 
basic styles...to models rich in gleam- 
ing brass finishes and natural woods. } 
They install as easily as a light fix- ie eum 
ture: And they're bulit to lastwiththe О 
same quality that has made Emerson 
fans enduring classics since 1895. 
Emerson Casablanca Ceiling fans. 
Saving energy has never looked better. 
Emerson Environmental Products, 
Div. of Emerson Electric Co., i | 
Hazelwood, MO 63042. Simple wiring. installation. 


Look up to Emerson 


Master fan makers since 1895 
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Drunkmobile 
tags drunk drivers 
on the road 


A car zooms down the highway, the 
emergency flashers blink, and the 
horn honks once a second. The police 
and other drivers may not know the 
driver is intoxicated, but they'll cer- 
tainly investigate (or stay clear). 

The commotion takes place when a 
drunk driver fails a computer-con- 
trolled steering test (see photo), part of 
the Drunk Driving Warning System 
being tested by the National Highway 
Traffic Safety Administration. The 
system can be installed in any car, 
and, as proposed, would be imposed by 
the courts on the habitual offender to 
warn others when that driver is 
impaired. 

As planned, the driver must take 
the steering test each time he turns on 
the ignition. A 10-minute waiting 
period is required after four test fail- 
ures, but if he drives away anyway, 
the car puts up a fuss. 

Similar systems have been tested, 
but the advantage of this one over 
ones previously proposed is that the 
car can always be driven, even in an 
emergency. 

If it’s proved worthwhile, the sys- 
tem will cost about $500 to install. 
Who foots the bill? The offender for 
whom it’s designed, says engineer/ 
psychologist Anthony C. Stein. If that 
offender must drive, he'll appreciate 
the system despite its cost, since it 
may provide an alternative to license 
suspension or jail.—Danny King 


Computer-controlled steering test, which 
takes less than a half-minute, requires the 
driver to keep needle upright in center 
zone. Fait dot lights up after bad test. 
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You're free at last from phone cords and extra monthly service charges. 
Here's a phone that uses your own phone number and requires no installation. 


Y ou're out for a walk. About halfway 
around the block, you hear a pleasant 
beeping sound. To the amazement of 
those nearby, you reach in your pocket, 
extract a small 12 ounce object, and 
answer your telephone. 

The sound quality is so good that ex- 
cept for the occasional sound of a 
passing car, nobody would suspect that 
you weren't sitting at home in your 
living room as you talk to them. 

The new 700ft extended range cord- 
less telephone by Universal Security, 
works perfectly on all push button or 
rotary dial phone systems, both at home 
and at the office. 

You don't need a special phone num- 
ber. There is no operator involved as 
there is in mobile phones. Y ou plug this 
phone in just like any regular extension 
phone and there are no phone company 
monthly charges. | 

DO YOU HATE YOUR PHONE? 

If you're inundated with phone calls 
all day, consider the new found freedom 
you'll experience with this cordless 
phone. It's so comfortable to use, you 
will reach for it first, even before you 
reach for your own desk phone. 

Imagine for a moment that you are 
seated at your desk talking on the 
phone. As you talk, get up and stretch 
or go sit in a more comfortable chair. 

Step out of your office and hand your 
secretary a note, or even walk right out 
of the building to the lunch truck or a 
nearby restaurant. The person you are 
talking to will never know. 

Y ou can place or receive calls within 
an area about equal to 12 football 
fields depending on environmental con- 
ditions. While you're talking, you can 
walk to a colleague's office to confer, or 
make a trip to the shipping department 
to check on a client's order in person. 

The sound is crisp and clear, It is both 
static and drift free. There are no push 
to talk buttons. It’s just like a normal 
rhone. Plus, you can even control the 


luxury and life saving utility. 


volume. If you dial a busy number, the 
phone will remember the number and 
redial it for you automatically with the 
touch of a single button. 
HOME AND OFFICE 

Use your cordless phone at the office 
during the week, then just ‘throw’ it in 
your briefcase before you leave work. 
Y ou can use it all weekend at home. 
Simply plug in the AC plug and the 
modular phone plug at the office or at 
home. The cordless phone goes where 
you go and is operational in 30 seconds. 


Just plug in the base unit, 
goes where you go. 
YOU'LL LOVE IT AT HOME 

Imagine walking the dog while talking 
on the phone. If you're needed at home, 
you can even be paged. 

Think of the convenience for your 
wife, of being able to talk on the phone 
while keeping track of the children. She 
can check on them in the yard or down 
the street. 

Consider the security of being only 
seconds away from the police or fire de- 
partment. You can instantly call a 
doctor or anyone, anywhere. It’s a 
superb personal security device. 

Just walking from room to room, or 
up and down stairs cord-free is a real 
thrill. You can take a bath, mow the 
lawn or order a pizza from anywhere. 

When your phone arrives, why not 
make a call from the living room or 
garden. It's a great combination of posh 


NO INSTALLATION 

If you can plug in a lamp, you can 
install your new cordless phone. 

At the office, with multiline phones, 
we offer the phone octopus for $9.98. 
(It's a $24 value) You simply insert it 
at the cable junction by your phone and 
you can select between 3 different lines. 

Y ou can of course call the phone com- 
pany and they'll put a jack in for a one 
time charge of about $15. 

A SECURE INVESTMENT 

Universal Security Instrument Co. is 
an electronic security company. The 
new Tote and Talk 3200 is U.S. Gov- 
ernment approved. It is both FCC and 
UL listed and is backed by Universal's 
limited 90 day warranty. DAK is Amer- 
ica's largest direct selling manufacturer 
of magnetic products. 

TRY THE TOTE AND TALK 
RISK FREE 

Experience the thrill of total phone 
freedom as you roam throughout your 
home, yard or even a neighbor's house. 
You'll save time at the office with this 
cordless phone at your side. 

Try the Tote and Talk for 30 days. If 
you aren't 100% satisfied for any reason 
simply return it in its original box for a 
courteous refund. 

To order your cordless Tote and Talk 
risk free with your credit card, call our 
toll free hotline, or send your check for 
the special sale price of only $189 plus 
$3 for postage and handling-Item 9112 
Add $9.98 for the Multiline octopus. 
Item 9113 (CA res add 6% sales tax.) 

It's a risk free investment that will pay 
for itself many times in convenience, 
security, and savings in time. 


DAK 


INDUSTRIES 


| INCORPORATED 
Call TOLL-FREE . ‚..(800) 423-2636 
In California Call ‚. .(213) 984-1559 
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10845 Vanowen St., North Hollywood, CA 91605 


oelf-storing 
storm window 


Storm windows cut winter heat loss through single-pane 
windows by about half. But well-made aluminum sash- 
and-screen types are expensive, with payback periods of 
three to four years—or longer. That's a little discouraging 
since, after all, we're trying to save money spent on fuel. 
The only way to cut the cost of storm windows was to use 
single-pane stormers, which had to be remounted in the 
window each winter. But now there's a new system that 
may offer a cheaper alternative. 

The Wind-O-Way "storm window" is basically a roller 
shade with Du Pont's Mylar film in place of the usual vinyl 
material. The bottom of the film is attached to a plastic bar 
for lowering and raising, and the bar and film are sealed 
along the edges and bottom of the window with extruded 
plastic runners. Wind-O-Way's roller mounts like a typical 
shade's and is neatly hidden by a cover. All the parts are 
made from the same white or colored plastic, which Cross sections of 
produces an uncluttered, clean-looking window (photo).  Wind-O-Way's ver- 

The Wind-O-Way is being sold as a kit, which homeown- tical runners and 
ers cut and trim to fit each window. A kit that fits windows ee diat rol- 
up to 48 by 60 in. tall costs about $26. A smaller and a aste Aon "bam 
larger kit are available, too. Tinted and reflective Mylars can be mounted 
are optional and can be very useful on south-facing win- using pressure- 
dows in summer. For more information: MARC Inc., 228 sensitive backing, 
Park Ave. W., Mansfield, Ohio 44902.— Paul Bolon brads, or screws. 


K mart 
really cuts ї— 
\ the grass and the price. 


Groom your grass and save your green with 
a gutsy Topflight power mower by MTD, on 
sale now. These deluxe units combine 
outstanding features and rugged con- 


%, 


Both | mowers struction, making short work of your 
include: summer lawn chores for years 
e Reliable recoil to come. Mow down fhe cost 
starter MN of keeping up your lawn at 
ы Eon ел! rear m М more than1,800 
agging |, d ah 
e Generous 20-inch | m K mari stores 
e Powerful 3%-hp the U.S.A. 
Briggs and Stratton 
engine 
e Handy wheel 
height adjusters 


e Practical fold-down 
handle for easy storage 


PUSH MODEL ce == ca 
469° 


ON SALE MAY 18 
THROUGH MAY 30 
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Recognize the ice chests in 
this picture? 

Surprisingly enough, there aren't 
any. What you see instead are two 
Koolatrons, an invention that replaces 
the traditional ice chest—and its many 
limitations—with a 
technology even more 
sophisticated than 
your home fridge. 
And far better suited 
to travel. 

What's more, 
the innocent looking 
boxes before you are 
not only refrigerators 


| 16"L x11” 
17 - 12 oz. pop cans.) 


Three Models 


P10. (Shown above left). Heats and refriger- 
ates; normal cooling or maximum cold; when 
warming, maintains contents at approx. 
150*F; keeps food refrige 
po up to 95*F; low battery indicator, 
lue case, weighs 10 lbs.: outer dimensions: 
x 11"W; .4 cu. ft. capacity. (Holds 


| P34A. (Above right). Top of line, holds 3 times 
contents of P10; heats and cools; totally 
adjustable temp. controls from super cold 


500 MILES FROM NOWHERE, _ 
THEY'LL GIVE YOU A CHILLED BEER. 
OR AWARM BURGER. 


do: keep your 
food warm (by 
totally reversing 
the thermoelectric process with the 
flick of a switch). Now you can refrig- 
erate home cooked food and beverages 
while travelling—and eliminate costly 
ice, spoiled food and expensive 
restaurant meals. Or in winter, switch to 
heating and serve 
yourself hot burgers 
and casseroles while 
skiing or ice fishing. 
Even chill wine for 
our next party. In 
less than a year, your 
Koolatron can easily 
pay for itself—the con- 
venience is a bonus, 


rated even in tem- 


—they re also food to wine setting to hot; maximum cold 32°F, A little energy 
mur °F; at Ji cator, 
ig و‎ bel ge, 17 Ibs.; outer dimensions: 21^L x 16 "W goesa long way. 
Refrigerator from x 16^H; 1.2 cu. ft. capacity. (Holds 48 - 12 oz. Koolatron plugs 
outer space. pop cena Tus of food.) inte the cigarette 
Because of . P34. Same size as P34A with cooling only; | lighter in your car 

space travel's tough | beige 19 ipe. mal (42°F) and maximum cold; | boat, camper or plane 

lemands, scientists Hama Aditi: - ‚ | with its detachable 


had to find somethin 
more dependable an 
less bulky than tradi- 
tional refrigeration 
coils and compres- 
sors. Their research 
led them to discover 
a miraculous solid state component ~ 
called the thermoelectric module. 

This electronic marvel has no 
moving parts to wear out or break 
down; it's not affected by tilting, jarring 
or vibration (things that can cause con- 
ventional fridges to fail). No bigger than 
a matchbook, it actually delivers the 
cooling power of a 10 Ib. block of ice. 

And thermoelectric modules are 
the heart of every Koolatron™ 


From satellites to station wagons. 
Thermoelectric temperature control 
has now been proven with over 20 years 
of use in some of the most rigorous 
space and laboratory applications. And 
oolatron was one of the first to make 
this magic available to families, fisher- 
men, boaters, campers and hunters—in 
fact, anyone on the move. 
Sophisticated controls also enable 
the two Koolatron models shown to do 
something no ordinary refrigerator can 


power unit lets you 
lug any Koolatron 


outlet. Completely 


3"H; only 20 oz. 


New optional 110 v. АС f 


nto any standard wall О Sear s 


solid state. UL and CSA i o 
approved. 5"Lx5"Wx ES ы: 


9' cord. With the 

= | engine on, it can be 

—— | operated indefinitely 
-1 with no battery drain 

11 (with the engine off, 

the low battery indi- 

] cator on models P10 

and P34A alerts you‏ ت 

when it's time to restart your engine). 

And just how efficient is a Koola- 
tron? It keeps food hot or cold using 
less energy than a single car taillight. 

A thick wall of urethane insulation helps 
maintain selected temperatures hours 
after the unit is turned off. 

Koolatron also works at home or 
in the office, and for опу pennies а day. 
The new optional AC adapter lets you 
plug it into any wall outlet—even in 
your hotel room. 

A lifetime of convenience. 
For as little as $139. 

All Koolatrons are not created 
equal. Some, like the $139 P10, give 
you both cooling and heating —with 
economy. Others give you even more 
room, or more luxury. (For full product 
description, see diagram above.) 

And all are virtually maintenance 
free. In fact, the only moving part—a 


| ہے بے س e‏ 


small fan—pro- 
vides many years 
of trouble free 
operation with 
normal use. If necessary, you can replace 
it yourself —with just a screwdriver. And 
the thermoelectric module should last a 
lifetime (but just in case, we've got 
major service centers in New York, 
Arizona and Canada). 

Each unit comes with full instruc- 
tions, convenient service-by-mail infor- 
mation, and one year warranty. Not 
to mention a full three weeks to enjoy 
it at our risk—before making your 
final decision. 

For quickest delivery, call us collect 
using the number below (please mention 
dept. number shown in coupon). Or . 
mail the coupon itself, with check, 
money order, or credit card number. 


0-705-737-0842 


Koolatron Industries Ltd. | 
56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, Ontario LAN 4Y8 
Please send me: 
O Koolatron P10 @ $139. ($149. in Canada) 
Ш Koolatron P34 @ $179. ($189. in Canada) 
O Koolatron P34A @$199. ($209. in Canada) 
Г] 110 volt A.C. adapter @ $39.95 (same in Canada) 


Please add $9.00 per unit for handling and delivery 
(adaptor shipped free if ordered with unit; $3.00 
delivery by itself). Plus sales tax in N.Y., Ont., 

and Que. 


| understand that | may return any item undamaged 
within 21 days and receive a full refund if | am not 
satisfied. 

Г] Check or money order enclosed for the amount 


of $ or charge it to my 
L] Visa O Mastercharge (О American Express 
Acct. # 
Date Expires O Send brochure only. 
Signature 
(necessary to send merchandise) 

NAME 

ADDRESS 

CITY STATE 


Koolatron Industries Ltd. ; 
56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, Ont. LAN 4Y8 
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Alittle something to help blow away inflation. 


E 

Itll take more than Gabriel blasting 40' | the way. theyre now computer tuned 
off Red Ryder prices to blow away ` All the way. To your tires. To the road. And 
inflation, Even so, its a healthy puff in to your car. For better control at higher 
the right direction ` speeds, greater comfort at lower speeds 

Now you can save $9 98 off" 50 heres to the 40% Off Sale. May it 
Gabriels $24 95 regular suggested ; explode the myth that you cant give inflation 
retail price — on each Red Ryder shock a good shock 
absorber you buy 


If you were to buy all four Red 
Ryders, you d stash away close to $40 | Gabriel 
Besides giving your car Gabriels best- | 
selling shock absorbers On the road ahead. 
Not only are Red Ryders heavy duty all 


Offer expires in a flash 
May 31, 1981. 


Gabriel Shocks & Struts are products ol Maremont Corporation. 


"Based on Gabriels suggested retail sale price of $14 97 and the regular 


Diesel 
mini-Iruck 


Tiny pickups offer excellent fuel econ- 
omy with gasoline engines. With fuel 
prices shattering the $1.50 barrier, 
however, customers are demanding 
even more miles per gallon. So small- 
truck makers are responding with 
even more-fuel-efficient diesel-pow- 
ered vehicles. The latest is Toyota's 
Deluxe Long Bed. 

| recently had an opportunity to test 
one of the first of these new trucks to 
arrive in the U.S. The truck is pow- 
ered by a 2.2-liter (134 c.i.d 
single-overhead-cam, four-cyl- 
inder engine rated at 62 hp at a rela- 
tively high 4,200 rpm. The diesel 
comes only with a five-speed manual 
transmission. The stick shift is easy to 
use and has relatively short throws 
between gears. 

Performance is adequate, although 
like most diesels, the mini-truck 
doesn't get off the mark fast. But | was 
especially pleased with the engine's 
performance in low-gear ranges in off- 
road driving. Even at very low speeds, 
the engine doesn't lug. It does, howev- 
er, produce more diesel clatter in low 
gear. At normal cruising speed, the 
engine is pleasingly quiet 

| used the truck in relatively balmy 
weather, so I can't judge its cold-start- 
ing ability. Toyota claims that a quick 
glow-plug warmup feature produces 
fast starting in frigid weather. Toyota 
has also equipped the engine with a 
sedimenter—a water-separating filter 
that flashes a warning light on the 
dash when it detects 160 cc of water in 
the fuel. A small manual pump lets 
you remove the fuel-fouling water. 

The truck has an EPA rating of 31 
mpg in city driving. Price: $6,968. 
Herbert Shuldiner 


Small diesel isn't a converted gas engine 
It comes with dry-sleeve cylinder inserts 
that make for relatively low repair costs. 
Toyota says the truck can travel 30,000 
miles between fuel-filter changes. A rub- 
ber timing belt helps cut diesel noise 
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This is no drill. This is the Air National 
"Guard. The professionals who keep watch on 
{the skies over America. All day 
[Every day | 

Its serious When 
(| business, because 
it's for real. And 
| everyone from 
| the jet engine 
. mechanic to 
| the weather technician knows it. 

Thats why they Te here. 

They know every 
| time a pilot leaves the 
) ground, they re riding 
' with him. Their 
| communications network, his ears. Their radar 
› scopes, his eyes. Their aircraft maintenance, 
| his life. 

And whether its a ground check on an 
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| dob е, local We 
fly iT alone. recruiter. Or call 


electronic circuit. Or a steady hand on a 
refueling boom nine miles high, everything 
they do brings a special satisfaction. Because 


it counts. 


те If you're looking for the chance 


to do something meaningful. If 


responsible for you've got what it takes to take on 


a real job. If you get that tingle 


millions o miles down your spine when a jet 


engine fires up. Then maybe you 
should help us do what we do. We Guard 


Air National Guard 


Guard | 
хоче America’s 
800-638-0936 т а ойе | 
(except in Alaska, Skies. AIR 

Hawaii and Puerto Rico); in | 
Maryland call 301-981-3610. 


The Guard belongs 
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Sun-powered laser 


Two researchers at NASA's Langley Re- 
search Center in Hampton, Va., have 
achieved a first in laser science. Ja H. Lee 
and Willard R. Weaver demonstrated the 
world's only gas laser powered directly by 
sunlight. They aimed the light from a solar 
simulator onto a quartz tube filled with a 
gaseous iodine compound. The energy in 
the light excited the gas, which lased and 
emitted a five-watt burst of concentrated 
laser light. 

In the concept shown above, a space- 
based, solar-powered laser could beam 
energy to a variety of spacecraft; the 
energy could be converted there to elec- 
tricity or heat, depending on need (see 
"Powersat," this issue). The laser beam 
could also provide a propulsion drive for a 
specially designed space engine that 
could economically boost different pay- 
loads from one orbit to another. 


New “dive” record 


Three intrepid divers have set a new world 
depth record in a simulated dive, having 
endured without problems a pressure 
equal to that experienced 2,250 feet below 
the surface of the sea. Steven V. Porter, 
Leonard Whitlock, and Erik Kramer set the 
new record on dry land, inside an eight- 
foot- diameter pressure sphere at the F. G. 
Hall Laboratory for Environmental Re- 
search at Duke University, long a center 
for experiments in diving physiology. 
They were participating in a 36-day test to 
seek ways of extending the capabilities of 
divers at extreme depths, an effort that 


will become increasingly important in an 
era of booming development of oceanic 
resources. Dr. Peter Bennett, director of 
the test, said that the divers were breath- 
ing a special deep-diving gas mixture he 
had developed. Called Trimix, it combines 
oxygen, helium, and nitrogen—and was 
pumped into the diving bell under great 
pressure. The record-setting divers did 
not, with this mixture, experience any of 
the unpleasant symptoms often encoun- 
tered at great depths—lethargy, nausea, 
lightheadedness, and a general feeling of 
malaise. 


A black mail box 


An experimental electronic "black box" 
will be used by the Postal Service in a 
large-scale program to determine which 
of its 103,144 mail routes could most effi- 
ciently be served by electric mail trucks 


instead of conventional, gasoline-engined 
vehicles. The box itself (see photo) is 
designed and built by engineers at Law- 
rence Livermore National Laboratory. It is 
essentially a motion sensor. 

Why monitor the ups and downs of mail 
routes? The 145,000-vehicle motor fleet of 
the Postal Service swigged 89 million gal- 
lons of gas in 1979. The Jeeps (which 
make up most of the fleet) average 6.6 
miles per gallon. This year, the Service 
plans to add 3,000 electric Jeeps (modi- 
fied for operation on lead-acid batteries) 
to the 400 already in use, as part of the 
government's effort to reduce depen- 
dence on imported oil. But the driving 
range for the electrics is only 25 miles, and 
less in hilly terrain, cold weather, and 
stop-and-go traffic. So 100 of the black 
boxes will be installed in regular gas 
Jeeps as they make their appointed 
rounds, registering road conditions on a 
cassette tape. A computer at the Postal 
Service's Research and Development Lab- 
oratories in Rockville, Md., will be used to 
analyze the tapes and select those routes 
best suited to electrics. Lawrence Liver- 
more is carrying out the one-year study 
with a grant of $325,000 from the Postal 
Service. 


Space and the older woman 


Just one year ago, at NASA's Ames 
Research Center, eight men aged 55 to 65 
became the oldest human beings to be 
subjected to the physiological stress of 
prolonged, simulated weightlessness. 
The study was one of a series of experi- 
ments to create pass/fail medical criteria 
for participation in future Space Shuttle 
flights, which are expected eventually to 
carry scientists, journalists, and others 
besides superfit astronauts. 

Now, eight women between 55 and 65 
are undergoing the same tests, at Ames 
Human Research Facility. The zero-gravity 
conditions of the Shuttle are simulated—at 
least in their effects on the body—by a 24- 
day sequence consisting of nine days of 
observations, 10 days of bed rest, and five 
days of recovery and tests of the cardio- 
vascular system. 


Tailgating and accidents 


Two investigators at General Motors' 
Research Laboratories have established— 
for the first time in 40 years, according to 
GM-—a definite correlation between a par- 
ticular driving characteristic and a driver's 
accident record. Dr. Leonard Evans and 
Dr. Paul Wasielewski studied the driving 
behavior of 8,000 motorists, focusing on 
the characteristic called "following head- 
way" in heavy freeway traffic (the time 
interval that separates a car from the one 
in front). As you might suspect, "accident- 
involved drivers are more likely to follow 
with short headways-less than one sec- 
ond—than accident-free drivers.” Of those 
drivers who followed with a headway of 
one-half second or less, 62 percent had 
had previous accidents and 67 percent 
had a record of one or more traffic viola- 

tions. 
This is not exactly an astounding result, 
Continued 


MAY 1981 | 21 


JOHNNY 
RUTHERFORD 
Indy 500 Winner 
and 1980 
National Champ 


STEVE ROBY 
CREW CHIEF SAYS: 


| demand top quality 
tools, soluse S-K. 


USER SAVES 545.67 —OVER 54% 
21 pc. М" dr. 6 pt. Socket Set • Famous S-K 
Reversing Action Ratchet « Multi-Tooth Contact 


Science newsfront 
[Continued] 


but the statistical correlation had not, until 
now, been proved. What is more signifi- 
cant is that the tailgating behavior was a 
good indicator of accident risk for all kinds 
of driving situations, not just heavy free- 
way traffic, which actually contributes a 
small fraction of accidents overall. 


Windmill with a twist 


The wind turbine with the strange device 
in the photo below has an intriguing 


design history. | learned about it when | 
saw its dedication on Moon Island, in Bos- 
ton Harbor, where it is feeding electricity 
into the New England power pool through 
a link with the Boston Edison Company. 
The wind turbine was built by United 
Technologies Research Center under the 
overall direction of Marvin C. Cheney, 
chief aerodynamicist, under a contract 
from the Dept. of Energy. And salient 
aspects of its design spring directly from 
United Technologies' experience in build- 


composed of pendulum-like weights con- 
nected to stainless-steel bands. The sys- 
tem works much like a centripetal-action 
engine governor: The higher the wind 
speed, the faster the blades revolve, and 
the farther the weights are spun from the 
hub. The net effect is to flatten the pitch of 
the blades to achieve greater efficiency in 
higher winds. The turbine, mounted on a 
50-foot tower, produces eight kilowatts of 
electric power in 20-mph winds. 


Sporotrichosis 
alert 


. If you buy plants or 
| tree seedlings from 
| a nursery, be very 
careful with the 
moss that is packed 
around the roots. If 
| you touch the stuff, 
and if your skin has 
even a tiny break, 
| you could contract а 
hard-to-cure, most 
unpleasant skin dis- 
| ease called sporotri- 
chosis. It is caused 
by spores found in 
sphagnum moss, the 

: kind most often used 
in plant and tree nurseries. The disease 
causes swellings, nodules, and ulcers. 


Lots of LUCS 


Two physicists at Argonne National Labo- 
ratory have invented a completely new 
class of layered materials that could have 
broad application in areas as diverse as 
computers, consumer goods, and medical 
accessories. Ivan K. Schuller and Charles 
M. Falco named their constructs "layered 


Feature Provides Smooth Tight Arc Action « Diamond 
Knurled Handle For Sure Grip and Comfort • Special 
Alloy Steel, Heat Treated, Oil Quenched and 
Tempered For Long Life • Special Extra Quality 


ultrathin coherent structures," or LUCS 
for short. They are made by forming 
sheets of two metals, each as thin as one 


ing Sikorsky helicopters. For example, a 
composite bearingless rotor that is 
strong, light, and requires no lubrication is 


Finish-Nickel Chrome Plated. 
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borrowed from the tail rotor of the Sikor- 
sky S-76 copter. 

Between the two blades, which span 32 
feet tip to tip, is an ingenious contraption 
that acts i as a ай piten control. It is 


atomic layer. Unlike previously developed 
thin-layered structures, mostly used 
semiconductors, a wide variety of metals 
can be used in the new process, with an 
expected diversity of electrical, magnetic, 
and mechanical properties. 


New X-ray mirrors 


Very thin films also play a key role in the 
development of new, vastly improved X- 
ray mirrors. Shown in the photo at left is 
IBM Research Center's Dr. Eberhard A. 
Spiller, with a high-vacuum electron- 
beam apparatus used to coat samples 
with hundreds of layers of thin films that 
are alternately relatively transparent and 
relatively opaque to X-rays. The layers are 
of carbon or boron (transparent), and an 
alloy of rhenium and tungsten or of gold 
and palladium (opaque). The mirrors 
reflect soft X-rays about a thousand times 
more efficiently than previous mirrors 
with single-layer coatings. They should 
make it possible to produce spherical X- 
ray focusing mirrors that could be used in 
scanning X-ray microscopes for biological 
research. 
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Copyrighted malarial 


LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


Here comes the flood 


Sit back, relax, clean your glasses—your 
eyes are in for a real workout for the next 
few years. That's the message from the 
major home-electronics manufacturers, 
and they're saying it with a whole new 
generation of video equipment. Hold onto 
your popcorn, but what you watch—and 
where you watch it—may never be the 
same. 

First example: videodiscs. Within the 
year, all three major formats (Philips, RCA, 
VHD) will be available; more than a dozen 
makers and major distributors have al- 
ready chosen up sides as to which format 
they'll be using. The latest, but by no 
means the least or last, is from Panasonic 
(shown above). It's a VHD system that 
uses a grooveless record (like the Philips 
system) and detects changes in electrical 
capacitance (like the RCA system) for vid- 
eo information. Result: first-run color 
movies with stereo sound from (com- 
pared to tape) an inexpensive record. It 
has special effects such as slow motion, 
freeze frame, reverse, and fast motion. 
And it's equipped with a microprocessor 
for programming. You can instruct the 
player to show you specific sections of a 
disc, and in any order. That feature will be 
useful on future instructional discs, for 
example. 

The next big change is in the TV itself. 
Projection TV, by the time you read this, 
will be available from nearly every TV 
manufacturer. RCA has just announced a 
system, and Zenith will soon introduce “a 
radically different projection-TV system," 
according to a spokesman. But there is 
another extreme: tiny TV. 

The Toshiba set shown here fits in your 
hand-it's about as big as a portable radio 
(seven by three inches). But the two-inch- 
diagonal screen is a flat liquid-crystal dis- 
play (which accounts for the 0.7-inch total 
thickness). It's a complete black-and- 


white television set with even a “zoom” 
feature to double the size of the image at 
the center of the screen. The numbers at 
the bottom are for its digital clock; anoth- 
er model includes a radio. 

Want to create your own entertain- 
ment? Try the Hitachi MAG camera (upper 
right). It's a video camera and recorder in 
one package. Pop in a small cassette 
(about the size of an audio cassette) and 
begin making your own video movies— 
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you get two hours of recording time per 
cassette. The camera has audio- and 


` video-output connections, so you can play 


the tape back through a video monitor or 
rerecord it on a conventional home video- 
tape recorder, adding to your home movie 
collection. 


Quick looks 


€ Sure, two heads are better than one, 
and most high-end cassette decks do use 
separate record and playback heads. But 
Optonica's RT-6605 goes that one better. It 
has two separate tape compartments. It's 
made for dubbing. Put the tape you want 
copied in one side, a blank tape in the oth- 
er. Push a button and you get a copy. 

€ Three new videodiscs, two from MCA 
and one from OPA, get the most out of the 
Philips optical disc players. OPA's "How 
to Watch Pro Football" is interactive— 
you select chapter numbers to learn differ- 
ent aspects of the game. A stereo track on 
one chapter lets you listen to either the 
offensive or defensive coach. “The Blues 
Brothers” is all stereo. Although the two 
channels could have been emphasized 
more—especially for the incredible car- 
chase scenes in the movie—stereo sound 
really adds to the fun of watching a movie 
at home. "Cheech and Chong's Next Mov- 
ie" is recorded using the extended-play 
mode (one hour a side). All went well 
except for a 20-minute span on one side. 
Occasionally, the disc jumped back so 
you'd see a scene again. That one needs a 
bit more work. 

© 3D Video Corporation of Holly- 
wood, Calif., has a new process to convert 
3D movies to videotape. A recent test 
treated some 100,000 SelecTV subscrib- 
ers to a showing of "Miss Sadie Thomp- 
son," a 3D film made 25 years ago. 


New computer software 


Standard & Poor's Stockpak evaluates up 
to 100 securities with up to 30 transactions 
on each issue. A four-diskette system for 
TRS-80 model | or model Ill 32K business 
computers is $49.95 from Radio Shack. 
Monthly data-base updates are available 
from Standard & Poor's for $200 a year. 

And a microsoft COBOL version 4.0 is 
now available from Heath for its H-8 and 
H-89 computers. It requires Heath's CP/M 
disk-operating system. Price: $395. — 5) 


MAY 1981 | 25 


Halogen 


sealed beam 
has a 
replaceable bulb 


Now, U.S. drivers can turn on to halo- 
gen headlights without being turned 
off by their price. Cibie's Bobi halogen 
headlight eliminates the problem of 
replacing the entire $13—$25 halogen 
unit whenever the bulb burns out. 
(This, of course, had been necessary in 
the past because sealed beams are 
mandatory in the U.S.) 

The Bobi is the first sealed-beam 
headlight with a replaceable halogen 
bulb. The glass balloon makes bulb- 
changing possible, and enables the 
lamp to meet federal requirements— 
making it legal in all 50 states. 

The Bobi is made by Cibie Co. 
(33203 Harper Ave., St. Claire Shores, 
Mich. 48082) in the standard 200-mm 
rectangular size, with a seven-in. 
round size soon to follow. A set of two 
costs $79, but the replacement bulbs 
are just $5 each.— Marita Begley 


DREMEL 4” TABLE 
SAW DOES IT ALL! 


AND IT'S PORTABLE, TOO. 


If you cut a lot of 1” or smaller stock... 
material that doesn't need a full sized 
table saw...this saw's for you. It has 


everything the big saws have, 


scaled down to a convenient 13" 


х 834" x 1112” size. Blade tilts for 
bevels. Miter gauge has built-in 
stops. Rip fence is self-aligning. 
And there's a blade guard and 
other safety features, too. Han- 
dles just about every sawing job 
you can think of quickly, conve- 
niently, accurately. The Dremel 
.motorized table saw comes with 
a 32-tooth, 4" dia. combination 
blade. Dremel Division, Emerson 
Electric Co., Racine, WI 53406. 


IT'S GOT EVERYTHING THE 


LENS 


AIMING PADS 


Bobi's unique glass balloon lets you 
replace the bulb without breaking the air- 
tight seal that protects the reflector 
against corrosion. The dual-filament bulb 
keeps shining even if the sealed-beam 
lens breaks. Bulb shield, which covers the 
tip of the glass balloon, prevents water or 


BIG SAWS HAVE, EXCEPT SIZE. 
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REPLACEABLE 
HALOGEN BULB 


METAL REFLECTOR 


BULB SHIELD 


dirt from damaging the lamp. The shield 
also directs the light back against the 
reflector for even distribution and allows 
more precise aiming, maker claims. In 
addition, the Bobi comes with aiming 
pads that, unlike other halogens, permit 
mechanical as well as optical aiming. 


Culs Tongue and 
Groove Joints 


DREMEL 


For every ten 
gallons of fuel oil 


you burn, you may 


waste four. 


At more than a buck a gallon, 


who can afford that? 


Your old, inefficient oil burner 
may turn as little as 60% of your 


expensive fuel oil into useful heat. 


But anew INTERburner™ 
replacement oil burner is highly 
efficient, because its exclusive, 
patented Turbo-Reversed Air 
System burns hotter, cleaner. 
And puts nearly every drop of oil 
to work where it can do the most 
good—heating your home. 

Some INTERburner owners 
report cuts of up to 40% in oil 
consumption (without “dialing 
down’). That means, if you used 
1000 gallons of fuel oil this 
heating season, INTERburner 
could save you up to 400 gallons 
next season. 

An INTERburner runs 
whisper quiet. It even saves on 
electrical bills, because its 
Interrupted Ignition uses only a 
fraction of the power other 
burners need. 

Since it's an energy-saving 
product, an INTERburner 
qualifies for Federal Energy 


Tax Credits on your income tax. INTERburner Installer. He's a 
And every INTERburner is pro. A graduate of the intensive 
UL-listed and factory-fired for INTERburner training program. 
your peace of mind. It's made in He'll give you a free energy 
U.S.A. and parts are readily audit of your present oil heating 
available. system. And tell you how much 

You've wasted enough you can save with INTERburner. 
expensive fuel oil. It's time to Act now! Send the coupon or 
talk tc your local Qualified call our toll-free number. 


Call Toll-Free 1-800-“1 AM COLD" (сай 206-746-5701.) 


4 
| 


- INTERburner 


BY SLOAN 


SLOAN VALVE COMPANY 
10500 Seymour Ave. Franklin Park, IL 60131 


NAME 


ADDRESS _ 


INTERBURNER I5 MANUFACTURED FOR THE | 
L.S. AND CANADA BY SLOAN VALVE CO. Of CITY STATE 
ILLINOIS UNDER EXCLUSIVE LICENSE FROM l 
ELECTRO-OIL CO. AB OF NORRKOEPING 


nd PS.581 PHONE: area code ت‎ JS 


ZIP 


| 
| 
| 
| 
| 
| 
Send me full details on INTE Rburner. : 
| 
| 
| 
| 
| 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Mortgage routines 


If you have ever bought a house, you 
know how tiresome it is to stare at the fine 
print of amortization tables, not to men- 
tion the burden of lugging a bookful of 
them around. And if you're in the market 
now, you may find that existing books 
don't even cover today's towering interest 
rates. So Ervin F. Holle of Cortez, Colo., 
asks a timely question: How can a calcu- 
lator be used to compute mortgage pay- 
ments? 

Here's one method, with an accompa- 
nying sample calculation for the monthly 
payments on a six-year, $5,000 loan at 
nine-percent interest. 

© With rate expressed as a decimal, 
divide by the number of payments in a 
year to find the periodic rate (0.09 + 12 = 
0.0075). 

€ Add 1 and raise to the power of the 
total number of payments (1.00757 = 
1.71255). This factor times your loan 
amount would tell you how much you 
would owe if you didn't make any pay- 
ments until the end of the loan period. But 
you're paying as you go, so... 

9 Divide the factor by itself minus 1 and 
multiply by the periodic rate (1.71255 + 
0.71255 x 0.0075 = 0.0180255). This is the 
fraction of your principal that is due each 
month. 

€ Multiply by the principal amount 
(0.0180255 x $5,000 = $90.13). This is the 
monthly payment. In the example, at the 
end of six years you'll have paid about 30 
percent for the use of the money. 

Louis H. Eisen of Oceanside, Calif., uses 
a similar method. Here's his routine: Add 


1 to the periodic rate in decimal form; 
raise the reciprocal of this to the power of 
the number of payments and subtract 
from 1; multiply the reciprocal of this by 
the monthly interest rate and by the loan 
amount. 

Armed with these techniques, are you 
ready to try a challenging problem Eisen 
contributed? It appears in the "Calcu-puz- 
zles" box below. 


Problem solver 


Never seen à SOLVE Or INTEGRATE key on a 
calculator? Look at the photo (right) of 
Hewlett-Packard's 34 C, the newest addi- 
tion to H-P's problem-solving family. With 
the key marked SOLVE you can save many 
steps in finding roots to the kinds of killer 
equations that have been produced in 
some of our past "Calcu-puzzles." Just to 
the left of that key is one for integrals, 
which will help you with thorny calculus 
problems. As you might expect, the 34 C is 
an all-around programmable scientific 
with—as the C indicates—continuous 
memory to store data and programs even 
when the machine is shut off. List price is 
$150. For more information: Hewlett- 
Packard, 1000 N.E. Circle Blvd., Corvallis, 
Ore. 97330. 


Solar shortcuts 


While searching for solar information and 
formulas | could use, | recently picked up a 
bit of a bonus. In So/ar Energy Calcula- 
tions, a manual by Roderich W. Graeff, a 
section on writing your own programs 
offers some clever space-saving methods 


CALCU-PUZZLES 


| Luck of the draw 


With four eastern states having daily lot- 
teries using the numbers zero through 
999, how often would you expect two of 
them to turn up the same winning num- 
ber on the same day? That question was 
pitched to you in the last "Calcu-letter"' 
at the suggestion of a reader who noted 
that it had recently happened. 

As is often the case with probability 
problems, the best way to approach this 
is to figure the chance of the event not 
happening. The first state could draw 
any number (probability 1), the second 
any number but that one (0.999), the 
third any but those two (0.998), the 
fourth any remaining number (0.997). 
Multiply these together and subtract 
from 1 to find the chance that at least one 
match will turn up on any single day: 
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0.005989006. So you can expect a match 
about one day in 167. What a newspaper 
headline heralded as “a chance in a mil- 
lion" should actually occur a couple of 
times a year. 

Now let's go a little further. How often 
would you expect two different pairs 
among the four states on the same day? 
How often will a triple match occur? 
What about four of a kind? 


Mortgage mayhem 


You are about to take out a 10-percent, 
30-year mortgage of $20,000 when you 
unexpectedly inherit $5,000. If you use 
that windfall to reduce the amount of the 
loan but keep monthly payments the 
same, how long will it take you to pay off 
what began as a 30-year loan? The 
answer will appear in the July column. 


that apply equally to programmables and 
simple calculators. 

For instance, you can save a couple of 
steps if you divide by 4 instead of multi- 
plying by 0.25. For long numbers that are 
perfect squares, substitute the square root 
squared. Compared with 614,494,521, it's 
three steps shorter to use 24,789 and x*. 
One followed by many zeros can be 
entered more compactly by using the anti- 
log key: 9 followed by 70* or inv log enters 
one billion. 

The manual also suggests a fascinating 
way to pack many pieces of information 
into a single memory, important if you 
must store several kinds of data for each 
of many dates or conditions—as is often 
the case with solar-design problems. 
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Dr. Graeff's manual is available from 
Solarcon (607 Church, Ann Arbor, Mich. 
48104). It is meant to be used in conjunc- 
tion with solar programs available on 
cards from the same source. Though most 
of the programs are also offered for the 
SR-52, HP-67, and HP-97, the emphasis is 
on Texas Instruments' TI-59. A promised 
new edition will give equal treatment to 
Hewlett-Packard's 41 C. 


False repeater 


When doing detailed calculations, watch 
out for decimals with seemingly repeating 
sequences of digits. Some of them are 
fakes. A classic example is the constant e, 
which a 10-digit calculator will ring up as 
2.718281828. But if your calculator dis- 
plays more digits or if you elicit the guard 
digits some Texas Instruments models 
use, you'll find that the next three num- 
bers are an anticlimactic 495. 

You can learn more about this remark- 
able constant and how your calculator 
derives it by adding together the recipro- 
cals of the factorials of 0, 1, 2, 3, and so on. 
Remember, factorial 0 is defined as 1.05) 
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Now 


Dandelions are a real problem. We've tested Plus 2 on our own 
They can have roots up to two feet p research farms as well as on 
long. And if you don't get rid of lawns like yours, so we can make 


` every last bit, they just grow back. you this promise: 
Fortunately, there's a simple so- The results you see in the pic- 

- lution. And it won't take you ture will be the results you see on 
much time. Thirty minutes or so your lawn. 

- with your spreader and our Turf ПРЕРАНО 
Builder Plus 2° weed and feed will | aye аш; 

. do the trick. Plus 2 is made to get Ww. uel SM 
rid of dandelions and 41 other DAE УД a 

` broadleafed and vine-type weeds. Ф097 


. Justapply it when the dandelions 
are in bloom. In a matter of days, 


PORTTITOR 


- the stems and leaves will curl and Scotts 
wither. In a few weeks, they'll dis- | | 
appear, root and all. TURE RUILPERS 
. At the same time, you'll be giv- j ш> 
` ing your lawn a good feeding of our m 2 
_ Turf Builder fertilizer. This will isa чан дыш 
help your lawn thicken up, to help 
„ prevent new weeds from gaining a 
_ foothold. 3 
_ ©1980, The О. M. Scott & Sons Company. All rights reserved. E o | 


It's TRIGGER-FAST! Pi p 
THEPOWERFUL ALL-NEW a= | "d 
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_ Outlet. 
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STAPLE iin ) p 


The Ideal Fastening Tool 
For Today's Do-It-Yourself 
Pane pape" or колан 


Uses All 6 Arrow 
T-50 Staple Sizes: 
Ta" to 9/16" and Ceiltile. 


Just plug in... and SHOOT! ^ 


Lightweight yet rugged... the versatile, new 
ARROW ET-50 ELECTRO-MATIC is designed to 
fulfill a man's need for a staple gun powerful 
enough to drive staples into hard woods for heavy 
duty work! Yet, so easy to operate, even for a 
woman's delicate hand! 


oolid-state circuitry, on/off safety lock one-piece 
solid steel base — plus many other ultra-modern 
features make the ARROW ET-50 ELECTRO- 
MATIC truly a unique low cost/high value electric 
staple gun! 


Available at Al жалп Hardware, 
Home Center & Discount Department 
Stores Everywhere. 


Hinncw FPasrencr COMPANY INC 


271 Mayhill Street, Saddle Brook. M. J. 07662 


Take Your 
Yard Back 
With 

FLOWTRON' 


electrostatic grid which kills 


Nothing breaks up a barbe- 
cue or outdoor party faster than them instantly. Flowtron is environ- 


biting insects. Thats why you mentally safe, using no harmful 

need Flowtron, the electronic sprays or chemicals. Economical 

bug killer. With Flowtron, your too: protection for just pennies 

back yard belongs to you — a day. 

not the bugs. Get a Flowtron electronic bug 
Flowtron's ultraviolet light killer today. Available at leading 

attracts flying insects to an retail outlets. 


| |° Takes The Bite 
FLOWTRON' Takes The Bit 
Flowtron, Two Main Street, Melrose, MA 02176 
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Insulating 
window 


Since dead air trapped between the 
panes of double-glazed windows cuts 
heat transmission, it might seem that 
the wider the air space, the less the 
heat loss. In practice, however, once 
the space gets beyond about % inch, 
convection currents—which conduct 
heat—can occur. 

Now a Canadian company, Water- 
shed Energy Systems, Ltd. (108 Liber- 
ty St. West, Toronto, Ont. M6K 3C4), 
has come up with the HeatMaze win- 
dow, which attacks this paradox in a 
unique way. The two panes are spaced 
3v2 inches apart, but slats of two-mil 
transparent polyester film divide the 
space—and prevent convection. 

The window has an R-value of 3.2, 
according to tests by the University of 
Waterloo [Ontario] Research Insti- 
tute, equal to about an inch of fiber- 
glass. That compares with R-2.0 for 
standard double windows. Further- 
more, the film cuts light transmission 
by only two percent. 

"An added bonus is that the film 
directs light onto the ceiling and 
bounces it farther back into the room," 
says Judith Ramsay, market supervi- 
sor for Watershed. The company mar- 
ketsthe window primarily for passive- 
solar applications. Standard size, 
three by 612 feet, is $243 [U.S.] plus 
shipping costs.—V. E. Smay 


TRANSPARENT FILM 


315-IN. 
AIR SPACE 


ALUMINUM FRAME 
WITH PVC 
THERMAL BREAK 


This is the world's most compact 7" 
diagonal TV and AM/FM radio. And it comes 
from Quasar. 

Quasar Portable Black and White TV 
travels with you...atthe football game or on 
the kitchen counter. ..in a bedroom or on a 
porch...in the back of a station wagon or 
anywhere you want to go. 

Its 10096 solid state for long life. And runs 
on AC, DC, or D-cell batteries. Included is a 
power cord to plug into a car, plus a private 
listening earphone. 

Basically, what we have here is a lot of 
screen for a super small TV that you can 
take anywhere. 

That's fantastic! That's Quasar! 


Binoculars dont do replays. 


AFTER ANOTHER...AFTER ANOTHER...AFTER ANOTHER...AFTER ANOTHER...AFTER ANOTHER... 


Component style, compo- Programmable 14-day Beautiful furniture, giant Compact, lightweight Video  Microwave/Convection 


nent features, integrated Video Cassette Recorder 45" diag. color TV, too. Color/Sound Camera and Oven that bakes and 

into one high-performance with remote control, special Remote control, 105 Videotape Recorder. browns. With 3 separate 

stereo system effects, high speed picture channels, stereo capability. Instant replay, special functions, it's like 3 ovens 
search. effects. in one. 


Guanes, Franklin Park, Illinois 60131. 
of Matsushita Electric Corporation lion of America 


FREE ELECTRICITY! 
START GENERATING YOUR OWN POWER 


FROM RENEWABLE ENERGY SOURCES 
BUY THIS GENERATOR — GET FREE PLANS 


THE AMAZING TC25G PERMANENT 
MAGNET LOW-RPM DC GENERATOR 


SO SENSITIVE that it acts like a selsyn when connected 
to a small dc motor! Turn the TC25G generator shaft with 
your fingers and the motor rotates by the same amount 
— in either direction! 


SO EFFICIENT that it can produce 12 volts at under 400 
rpm! 


SO POWERFUL that it can deliver over 6 amperes into à 
short circuit! 


How did such an unusual generator get built? Here is the 
story: 


The TC25G began as one of many components, of a uni- 
que low-cost wind generator — the TC25 Helius Rotor. It 
was during the development of this new rotor that our 
engineers discovered there was no inexpensive, low rpm 
generator to be found anywhere. that was suitable for 
small windpower converters — or. for that matter. for 
water wheels, pedal power, solar engines, fuel powered 
generators. or any other small energy needs. 


It was tempting at the time to turn to "small" automotive 
alternators — which need several thousand rpm to 
generate the kind of voltage we wanted. They are large. 
heavy and also require an efficiency-killing step-up pulley 
to achieve the necessary rpm to generate power from a 
small water wheel or windmill. 


DESIGNED FOR THE NEW ERA OF RENEWABLE 
ENERGY SYSTEMS 

Meanwhile, the price of oil and other fuels was just start- 
ing to skyrocket. Many energy-conscious people had 
made up their minds not to take these price hikes lying 
down. More and more people were thinking seriously of 
switching to free renewable energy sources — solar. 
wind, water — simply because it had begun to make good 
economic sense. Needing to produce exactly the right 
product for the growing boom in home-sized alternate 
energy products. Thermax engineers started from 
scratch to design the perfect small generator. It had to be 
inexpensive, light, and operate efficiently at low rpm 
(which no other small generator could do) 


The result was the TC25G permanent-magnet dc 
generator — which may be exactly the generator you've 
been looking for. At the Energy Lifestyle Show. visitors 
who tried our demonstration generator were so amazed 
by its sensitivity that some even looked underneath to 
see if there was a trick to it! Many enthusiasts bought 
generators on the spot. 


PERFECT FOR OWNER-BUILT SYSTEMS 

At first, Thermax sales personnel were surprised that so 
many customers were attracted by the generator alone 
and didn't want to buy the whole windmill kit. Even 
without advertising, inquiries kept coming from do-it- 
yourself energy enthusiasts who wanted to build their 
own power systems, not Thermax's or anyone else's. 

So here you are — the ideal small dc generator. with 
plans (if you need them) to build several different re- 
newable energy converters. Now you can start gener- 
ating your own free, natural energy! 


Thermax 


1 MILL STREET, BURLINGTON, VERMONT 05401 
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SPECIFICATIONS: TC25G GENERATOR 


Two-pole permanent magnet dc generator. 

Ten-slot armature wound with 0.4 mm (26 AWG) wire. 
Internal resistance 7 ohms; heavy-duty long-life brushes. 
Mounts by two 10-32 studs at shaft end of case. 

New! Steel flux augmentation ring now supplied with each 
generator. 


Dimensions: 
Case length 4-7/8inch (124mm) 
Case diameter 3-1/2 inch (88 mm) 
Shaft diameter 5/16 inch (7.94 mm) 
Weight 4 Ib. (1.8 kg) 


Electrical Performance 


Rated for 12 volts dc, will generate 6, 12, 24 or 32 volts 
with appropriate voltage regulator. 


SHORT-CIRCUIT CURRENT 


о 10 20 жю 4 50 0 їй 20 30 40 50 
REVOLUTIONS PER SECOND REVOLUTIONS PER SECOND 


FREE PLANS AND USER'S GUIDE 


Order your TC25G now and receive, free with your gener- 
ator, a complete applications guide: all you need to know 
about wiring. voltage regulators. batteries, inverters to 
step up to 110 volts ac, as well as plans for building one 
of the following energy producers: 

s WIND POWER The TC25G is 
already standard equipment in 
Helius rotor kits. You can build 
your own wind generator from 
plans furnished. (Plan P1) 

WATER POWER If water power is 
available you can build your own 
small hydroelectric generating sta- 
tion. (Plan P6) 

PEDAL POWER Convert an old 
bicycle to generate power: pedal 
your television set! (Plan P11) 


HELIUS TC25K 
WINDPOWER CONVERTER 


BEGIN YOUR ENERGY INDEPENDENCE TODAY! 


p—-——--------.| 


SPECIAL OFFER | 


YES send me TC25G generators and plans now | 
for only $69 each (two for $130). plus $4 each for | 
shipping and handling in CONTINENTAL USA. Ver. 
mont residents, add 3% tax. 

Lo My money order or check is enclosed. | 


My choice of free plans is: (Check one for each 
generator ordered) 


E 


| ! Р1 Wind power . ı P6 Water power | 

| . P11 Pedal power 

NAME 

PHONE 

STREET __ 

CITY 

STATE: ZIP 2 
THERMAX CORPORATION 


1 MILL STREET, DEPT. PS7 
BURLINGTON, VERMONT 05401 


INSTANT ORDER DESK 
(Credit card customers only) 
CALL TOLL-FREE 800-451-3402 
(In Vermont call 802-658-1098) 
In Canada call 613-678-3322 


Satisfaction guaranteed: if you are not completely 
| satisfied. with your TC25G generator, return it to 
| 


Thermax in original condition within ten days of 
receipt for a prompt refund. 


Coming next 
at the cash register: 


holographic 


scanners 


It's as magical as the wave of a wand. 
IBM's new supermarket checkout sta- 
tion uses holography—a technique for 
re-creating three-dimensional images 
with laser light—to identify and auto- 
matically ring up the prices of your 
items. 

With this new scanner, a box of 
spaghetti, for instance, need only be 
swept several inches over the device's 
glass top with its Universal Product 
Code facing down. The box doesn't 
have to touch the glass or be held still, 
and the code can be held at any angle 
up to 90 degrees from horizontal. Ear- 
lier scanners required that items be 
laid flat on the glass. 

In the new scanner, laser light from 
below "wraps around" the item. The 
product code reflects some of this light 
back down into the terminal, where 
it's recombined with part of the origi- 
nal beam, producing an image that 
can be "read" by a photodetector. It's 
all to simplify and speed customer ser- 
vice.—Paul Bolon 


Its easy to re-side it yourself 


A 


BEFORE 


Built-in lap spline 
lets you link up 
siding 
fast and easy 


Colorlok* Siding proves that re-siding doesn't have 
to be a big deal, or an ordeal. 

It's been made so easy for you that it requires no 
unusual skills, no special tools. Colorlok has an in- 
tegral spline that self-aligns and supports the siding 
laps. Quickly. Efficiently. Its a complete re-siding 
system with every accessory needed for a profes- 
sional looking job! 

Colorlok is not a thin skin of metal or vinyl plastic, 
but dense, thick hardboard siding that comes in two 
surface selections —textured or smooth. Textured 
Colorlok sides your home with a natural wood- 
grain embossed texture. Smooth Colorlok, too, has 
a flattering surface gloss that restores your home to 
new richness. 

Colorlok siding is also your investment in the fu- 
ture. Because unlike wood, Colorlok has no knots 
and wont dent, chip, split or crack. It also has a super 
tough acrylic finish that puts years between you and 


They did with Mason 


ite Colorlok Sidinq 


BRAND 


any upkeep! 5o, beautify your home and increase its 
value this fast, easy way. 

Your Masonite brand siding dealer offers Colorlok 
and other lap and panel sidings in a wide variety of 
colors and styles. Available in easy handling sizes— 
16' lengths, 8" and 12" widths. To get you started, 
send for these free re-siding installation guides! 
Masonite Corporation, Central Hardboard Division, 
P.O. Box 1048, Laurel, MS 39440 


Masonite and Colorlok are registered trademarks of Masonite Corporation. 


MASONITE 

CORPORATION 
Please send me your free 
re-siding guides on easy-to- 
install Colorlok and other 
Masonite brand sidings, plus 
the colorful Re-Siding Styling 
Guide. 


Name 


Street 


oe c ———————————— ыйды ы. 


-— — مت‎ — ———XA ———  — — — -— — — — — — — — —" — eee eee RR ee 7 


REALLY GIVES 
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“There's 5 GERI nothing you can't do on one of these 
solidly engineered machines. | 

“Of course, a Wheel Horse will do quite an efficient job mowing 
the grass. But thats only the beginning. You can also sweep, aerate, 
roll or landscape your lawn with a Wheel Horse. Remove snow. Even | 
till your garden. | 

"Wheel Horse lawn and garden tractors are dependable and | 
hardworking as well as versatile. With quality engineering details that | 
put it way in front of the competition. An excellent value, really. 

"And, believe me, value is something a Scotsman like me 
can appreciate. I think you will, too." 


^ DON'T BUY A LAWN AND | 
GARDEN TRACTOR, INVEST IN ONE.” 


e 
515 West Ireland Road * South Bend, IN 46614 | 
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Free-span 
awning 
has articulated arms 


Jointed arms open and close this 
awning (top) faster than a crank and 
roller can, says inventor Giorgio Scip- 
ioni (Via Giovanni Severano 35, 
Rome, Italy). The sectioned awning 
withstands stormy weather better 
than conventional ones, he claims. 

Designed to replace conventional 
terrace and storefront canopies, the 
awning has a constant pitch angle, no 
matter how far out it's extended. And 
the moving frame allows for a greater 
overhang with no obstructions from 
support poles below. 

Therigid, overlapping panels can be 
metal or plastic. Each S-shaped sec- 
tion (middle) is individually attached 
to pivot points on the jointed frame- 
work (above), so the panels slide over 
each other with equal spacing be- 
tween them. A lever attached to the 
base pivot on the mounting wall oper- 
ates the awning.—David Scott 


NOW! Learn to repair 


video cassette and 
discsystems with 

NRIs at-home 
raining in TV 


nd Audio 
Servicing. 


Keep up with opportunity by 
keeping up with the state of the art. 
Learn to service and repair color TV, 
audio systems, video cassette and 
disc systems with NRI training. Pre- 
pare for extra income, a new career, 
even a full- or part-time business 
of your own. 


Learn at Home 
in Your Spare Time 

You learn right at home, at 
your convenience, without quitting 
your job or going to night school. 
NRI “bite-size” lessons make learn- 
ing easier... NRI "hands-on" train- 
ing gives vou practical bench experi- 
ence as you progress. You not only get 
theory, you actually build and test 
electronic circuits, a complete audio 
system, even a color TV. 


Build Color TV 
with Computer 
Programming 
As part of your training in 
NRI's Master Course, you assemble 
and keep NRI's exclusive, designed- 
for-learning 25" (diagonal) color TV, 
the only one complete with built-in 
computer tuning that lets you pro- 
gram an entire evenings entertain- 
ment. As you build it, you introduce 
and correct electronic faults, gain un- 
derstanding and practical experience. 
You also construct a solid-state 
stereo amplifier and tuner, complete 


with speakers. You even assemble pro- ` 


fessional test instruments, so you know 
what makes them tick, too. You 

build a transistorized volt-ohm meter 
...a CMOS digital frequency counter... 
integrated circuit TV pattern generator 
...even a solid-state triggered-sweep 
5” oscilloscope. You use them in your 
course, keep them for actual TV and 
audio servicing work. 


Free Catalog... 
No Salesman Will Call 

Send today for the 100-page 
catalog that shows all the lessons, all 
the equipment and training material 
you get. The catalog will show you 
other NRI opportunity fields like the 
new course in Microcomputers & 
Microprocessors, Complete Com- 
munications, and more. With the 
addition of video cassette and disc 
systems, television has taken on an 
exciting new dimension. NRI train- 
ing can put you right in the center 
of that dimension. 

If card has been removed, 
write to: 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
| 3939 Wisconsin Avenue 
i Washington, D.C. 20016 


EXPERIENCE WHAT LIES | 
BEYOND THE SPORTS CAR. 
EAGLE SX4 


(The first sport (Dac that at doesn always need a road 


Come, enter the 4th Dimension of driving with the spectacular new Eagle SX/4. Experience 
/29 the near-ultimate in traction and control as all four wheels, not just two, power you 

over good or bad roads, wet or dry roads, even where there are no roads. 4-wheel 
rats Mec isrnwy Arive Eagle SX/4 takes you places such sports cars as Trans Am, Mustang Turbo 
and Corvette can t. Plus, Eagle SX/4 beats the EPA estimated MPG of all three. Come, drive 
the new sport machine that takes you beyond the ordinary. Eagle SX/4...it's somewhere else. 


Experience driving in the 4th Dimension. 


*Use these figures for comparison. Your mileage may vary due to speed, weather American 
and trip length. Actual highway mileage will ا‎ be less. Calif. figures lower pt 


PScar test & driving report 


Limie limos 


for comfortable cruising. 
Mileage? Low 20's 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Sure, sporty cars are fun, and economy 
cars are practical, but what if you 
want old-fashioned comfort, room for 
the whole family, and a touch of luxu- 
ry besides? Well, cars like that are 
still available. 

Three solid, four-door examples are 
the Buick Century Limited, Chrysler 
LeBaron Medallion, and Ford Grana- 
da GL. They're good candidates if you 
want something a little smaller than 
the biggest models but with virtually 


Limousine-like comfort in scaled-down form: redesigned Ford Granada (center), Chrysler LeBaron (left), and 


all the same comfort and convenience 
extras. 

Each has an impressive EPA high- 
way rating—ranging from 25 to 30 
mpg—but our on-the-road testing pro- 
duced disappointing results. At 55 
mph, the cars delivered only 21.0 to 
22.9 mpg. Otherwise, here's how they 
compare: 


Ford Granada 


Newest of the group is the Granada, 
which has been restyled this year 
(along with its twin, Mercury Cougar) 
and is built from the versatile Fair- 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 

and measurements. Results should be 

read with the understanding that they | 
reflect tests only on our sample cars. 

An excellent rating is 5 points; very 

good, 4; good, 3; fair, 2; poor, 1; very 

poor, 0. 


LeBaron 
Ford 
Granada 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 

| Entry/exit ease 
EPA economy 
Ride comfort* 
* Authors' opinion 
**Not tested—inclement weather - 
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mont/Zephyr chassis and drive train. 
Ford has made some improvements in 
luxury and ride quality, and now sells 
the Granada in a price slot between 
Fairmont and the LTD. Equipped 
with the 255-cu.-in. V8 engine and GL 
trim package, our Granada listed at 
$10,001. However, you can order a 

Continued 


Buick Century. 


ete, 


PS car test & driving report 


PS performance measurements are made by an on-board computer system fed distance signals by window-mounted fifth wheel. 


stripped version with a four-cylinder 
engine and manual transmission for 
less than $7,000. So there are plenty of 
choices. 

Granada has many of Fairmont's 
characteristics, good and bad. There is 
excellent room inside for five passen- 
gers—except for the front floor space, 
where the transmission tunnel takes 
up more than a third of the usable 
space. The doors open wide, though, 
and the riding position for all passen- 
gers is generally comfortable as well 
as spacious. 

The instrument panel is still set low 
on the cowl, which means excellent 
vision to the front but also means you 
must lower your eyes farther from the 
roadway to check gauges. It seemed to 
us a poor arrangement from safety 
and convenience standpoints. The 
simple solution is to perch the impor- 
tant gauges atop the panel where 
they're easier to check. 


If you've owned a pre-1981 Fair- . 


mont, you've probably noticed exces- 
sive instrument-panel shake when 
traveling on rough roads or at high- 
way speeds. Ford engineers beefed up 


40 | POPULAR SCIFNrF 


the panel support this year, just in 
time for Granada's introduction, and 
have eliminated the problem. 

Finding vent windows on the Gra- 
nada will please many people who 
have missed them. But in our opinion, 
the dash-mounted ventilation system 
takes care of all fresh-air circulation 
needs nicely. 

Performance? We can understand 
why some cars sacrifice good accelera- 
tion for fuel economy, and vice versa. 
But it is difficult to accept the 255-cu.- 
in. V8-powered Granada's combina- 
tion of lackluster fuel economy and 
poor performance. Zero—60-mph ac- 
celeration averaged about 17 seconds. 
That's leisurely, even by today's stan- 
dards, and slower than the 318 V8- 
powered LeBaron and 231 V6-pow- 
ered Century. 

On the other hand, Granada re- 
sponds well to steering efforts, and its 
handling is predictable. 


Buick Century 


Buick's mid-size sedan has been 
gaining popularity, which should 
come as no surprise to anyone who has 


driven one. The four-door Century - 
Limited's interior finish rivals that of 
the full-size Electra, and it runs effi- 
ciently with its comparatively small 
V6 engine, which Buick pioneered at 
GM. With refinements such as offset 
crankshaft journals and a computer- 
controlled carburetor, it's one of the 
smoothest and quietest we've driven 
on the highway. 

Around town, however, both the 
engine and transmission operated 
roughly—more so when cold, but occa- 
sionally even when fully warmed. Per- 
formance, as you might expect, is ade- 
quate, but no more. Our zero—60-mph 
acceleration times averaged 15.6 sec- 
onds, which is acceptable for today's 
driving conditions. 

Buick calls its Century Limited a 
little limousine, and that label is not 
far off the mark. The extensive use of 
chrome, wood-grain, and velour trim 
inside are taken right from Buick's 
most luxurious models. If you're 
thinking of moving to a smaller car 
from a full-size model, the Century 
will ease the transition, although 

Continued 
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PU TER AGE. 


If you ve never used a computer, you're missing something. 

Programming your own computer is more fun than playing 
backgammon. More challenging than crossword puzzles. 

And more practical than about anything else you could do. 

Because the fact is, you're living in the age of computers. 
And now you can discover what it's all about. For 10 days, at no 
risk and no obligation, you can have your very own Sinclair 
ZX80 computer. To play with, experiment with, learn with. 

ANYONE CAN USE IT. 

You'll discover the ZX80 is incredibly easy to use for anyone 
10 years or older. You don't have to know anything about com- 
puters when you start out. We'll send you a complete 128-раде | 
guide that takes you step-by-step into the world of computing. | 
In one day, you'll be writing your own programs! 


The ZX80 will absorb you for hours as you find new ways to 
use it. You can create games. Home budgets. Math lessons for 
your children. Almost anything, in fact. 

THE ZX80 IS YOURS FOR 10 DAYS. 
THE COMPUTER GUIDE IS YOURS FOREVER. 


EVERYTHING YOU NEED. For just $199.95, you get 
everything you need to operate your ZX80. You just 
hook it up to your TV [either black & white or color). 
Then to store your programs, you can use any ordinary 
cassette tape recorder. We'll also д, | 
send you a 128-раде quide to 519995 
computing that's yours to keep 


For your 10-day home trial, just call our toll-free number and "ITE 


order with your Master Charge or VISA. Or send the coupon along with a check or money order for the 
remarkably low price of $199.95, pus pong. (Other personal computers cost two or three times as much!) 
T : And we'll send you the Sinclair ZX80 personal computer. 
It's yours for 10 days. If you decide you don't want to keep it, 
then send it back. We'll give you a full refund. Either way, the 
128-page guide to computing —a $5.95 value —is yours to 
keep as a free gift. 
But we have to be honest with you. After you've discov- 
ered the fun of owning a ZX80 computer, we don't think 
you Il send it back. 


For an extra $49.95, you can also have the Sinclair Computer 
Learning Lab —a set of 100 experiments and lessons on cassette 
tapes that make the ZX80 itself your teacher. 


10-DAY MONEY-BACK HOME TRIAL 
CALL TOLL FREE 800-543-3000 


Ask for operator #508. In Ohio call 800-582-1364. Phones operis 24 hours a day, 7 days a week. 


Mail to: Sinclair Research Ltd. 
One Sinclair Plaza, Nashua, N.H. 03061 


Check one: LJ ZX80 Personal Computer $199.95 
[.] ZX80 Personal Computer $199.95 Computer Learning Lab 5 49.95 
Shipping $ 4.00 Shipping 5 4.00 

Total $203.95" Total $253.90* 


If l'm not fully satisfied with my purchase | can return it in 10 days for a full refund. 
The 128-page guide is mine to keep. 


Name = эу 
Address 


City, State, Zip 
"U.S. dollars. 


— m аг! 


SINCLAIR RESEARCH LTD., ONE SINCLAIR PLAZA, NASHUA, N.H. 03061 L i 
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PS car test & driving герсхі 


Granada's cruise-control switches are 
mounted on the upper spokes of the steer- 
ing wheel and are easily reached. 


Century's more formal instrument panel 
is intended to give the mid-size car the 
look and feel of a plush full-size model. 


"йшй... 


LeBaron's radio and ventilation controls 


` areclose at hand, as are the cruise-control, 


wiper, and turn-signal switches. 


interior space is decidedly tighter 
than in the big LeSabre. 

Century is unique in our group for 
its separate body-and-frame construc- 
tion. This offers the advantages of a 
quieter ride and less vibration in the 
passenger compartment because it's 
easier to, insulate the body from the 
suspension. Special rubber-like insu- 
lators do such an excellent job of body 
isolation that the interior noise in the 
Century is measurably lower than 
that in Granada and LeBaron. Centu- 
ry even rivals the interior quietness of 
LeSabre and full-size models from oth- 
er auto makers. 

Driving comfort in the Century is 
predictably high. You sit in a loose- 
pillow-style padded velour seat and 
have a reasonably good view of the 
instruments. However, the steering- 
wheel rim and your right hand block 
the warning-light array for critical 
vehicle systems and functions. Heat- 
er/air-conditioner controls are fairly 
handy, although set off toward the 
center of the instrument panel. The 
radio is placed below the heater panel, 
where it's more difficult to scan or 
adjust. 


Chrysler LeBaron 


By the time you read this, LeBaron 

may be Chrysler's top luxury sedan. It 
is expected that the full-size New 
Yorker and Newport will be dropped 
from the Chrysler lineup, along with 
the Dodge St. Regis and Plymouth 
Gran Fury, all of which share Chrys- 
ler's R-body. LeBaron will then take 
over the position above the K-cars as 
the most prestigious Chrysler sedan 
(the Chrysler Imperial is a coupe 
only) The move makes sense. The 
LeBaron is an excellent substitute for 
the full-size car in today's world. 
LeBaron might well be Chrysler's big- 
gest bargain, despite its fuel economy. 
It's hardly fuel-stingy, but it is com- 
petitive with other V8's. 
' No, you won't get the stretch-out 
room of a full-size car in LeBaron, but 
neither Granada nor Century offer 
that luxury either. There's still plenty 
of space for five passengers, though— 
six in a pinch. And you get adult-size 
head room in the front and rear, with a 
better-quality front seat than in the 
other two. It provides firm side sup- 
port, even though it's a bench type 
rather than a form-fitting bucket. 

The 318-cu.-in. engine, which is 
heading for extinction like most V8's, 
is still one of the best engines around 
for smoothness and dependability. In 
LeBaron, we recommend it for those 
who want extra oomph in acceleration 


EPA fuel mileage (mpg) 


E СЕ E 

1 IE 

25 5*3 2б 
Highway 30 26 25 
City 21 17 18 
Calif. city — 20 — 16 18 
PS fuel-mileage tests 
(steady-state mpg) 
35 mph 27.0 23.6 26.1 
55 mph 22.9 21.6 21.0 


or who do heavy-duty driving, espe- 
cially trailer towing. LeBaron's fuel 
economy isn't especially good, but our 
testing indicates that it is competitive 
with that of the other cars, which have 
smaller engines. 

LeBaron's instrument panel is sim- 
ple and straightforward, with round 
gauges that are easy to read. The 
radio and heater/air-conditioner con- 
trols are just to the right, where 
they're handy. And they're easy to fig- 
ure out. 

Chrysler has placed both the wiper 
and cruise-control switches on the 
turn-signal stalk, within fingertip 
reach. In spite of the complicated 
appearance, they are also easy to 
understand and operate. 

The Medallion trim package rivals 
the opulence of the Century Limited, 
and is easily a grade above that of the 
Granada GL. Overall, the LeBaron is 
a conifortable car to ride in and drive, 
and its simple, proved design portends 
long life and dependability. 

Are you looking for excitement, 
thrills, and fun in your car, or do you 
want one that is proved, dependable, 
and unassuming? If it's the latter, any 
of these three cars would be an out- 
standing value. Outfitting them luxu- 
riously can add up to $3,200, but it 
won't change the basic package that 
we find well suited for comfortable 
family transportation. 


Our picks 

Give me the Century Limited—for the 
V6 engine, if nothing else. I like the 
solid feel and efficient size of this car, 
too.—J. D. 

Each of these cars is certainly com- 
fortable and roomy enough, but each 
has its own special drawback. The 
Ford is slow, the Chrysler's brakes 
aren't particularly good when cold, 
and the Buick’s engine and trans- 
mission are rough-operating at low 
speeds. Considering all this,I ll leave it 
a tossup.—E. d. 

Continued 
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DURACELL Alkaline 
4-pack of size AA 1.5 volt alka- 
line batteries to power cameras, 
flashlights, calculators, toys, 
recorders, etc. MN1500B4 . . . .2.49 
One 9V battery, MN1604B . . . . 1.69 


HARDWARE STORES 


Single mantle glows bright 
and steady even in wind or rain. 
Burns up to 8 hrs. per filling. 


Economical and 

compact. 2004195 21 .99 
RAYOVAC ! 
O3 Fluorescent 

Lantern casts a full circle of 

light with 2 tubes, 3-way switch. 

Resists moisture and impact. 


Uses four 6V batter- 24.99 


ies (not incl.) 360B 


empire. Binoculars 

7x35 model has coated 
optics, rugged lightweight con- 
struction. 358 ft. field at 1,000 


ds. With e | 
andcarrycase. iit 20.99 
EVEREADY. Skipper 
bur 


Dependable lantern buil 
tough to "rough it" anywhere! 
So waterproof it even floats. 


With long-life 6- 1 f 8 8 


volt batt. 8109WB 


muzzle velocity. 38T 


COTTER & COMPANY, General Office, Chicago, IL 60614. 100% Member-Owned warehouse distributor serving over 5,000 True Value Hardware Members who own their own stores, set their prices and reserve the right to limit 


Plastic Gas Can 
Lightweight plastic ideal for 
water or volatile liquids. Pour 
spout inverts, screws down 
tight to travel. UL listed. 272- 
gal. 6047 . . 5.99 5-gal. 606T . . 9.99 


Daisy Air Rifle 
[E] Maximum power in 10 
pumps. 100-shot gravity-fed BB 
capacity Takes .177 -caliber 
pellets. Rear sight. 880 . .. . 29.88 
Giant Bulls Eye BB shot. 40 . 1.19 


NIS... CO Pistol 
[F] 6-shot repeater uses .177 
caliber pellets driven by re- 
placeable CO, cartridge. 


Powerful, 350 fps 29 99 


HUFFY. Jump Shot 
Pro-Shot® has a 36x54" officia 
size fiberglass backboard, 18/ 
dia. goal with ty-less net holders 


and all-wea- 6 4 9 | 


ther net. 8700 


M.'s". Trolling Motor 


Heavy-duty 2-speed electric 
motor draws only 8 amps at top 
speed. 6-Ib. thrust. 10...., . 47.88 
4-speed motor, with twist-grip 
control and reverse. 65... 169,95 


Rain Suit 


[H] Made of lightweight, 100% 
waterproof rubber-nylon. Full- 
cut zipped parka and snap-fly 


pants have drawstring ap 
waists. S-M-L-XL. 60 14.99 


A Mack All Steel 


Virtually indestructible with 
| steel casings and stainless 
| Steel liners. Vacuum insulation 
| keeps hot or cold all day Qt. 

A944C .. 20.88 2-qt. A945DH . . 29.99 


A Boat Kit 


[1] Inflatable poly vinyl boat 
seats two. With 2-pc. plastic 
oars, oar locks and holders, tow 
rope, bow handle, | 

pump. 50x84” 2650 26.88 
(KELI Inflate-All" 
[4] Air compressor makes fast 
work of inflating boats, wading 
pools, etc. Compact, plugs into 


auto cigarette 35 88 


lighter. 22390641 


Comp fete kitin indy plaid tote 
bag. Two 1-qt. Thermos® bottles 
and covered sandwich tray that 


k ; food fresh 
eo long. 209/42 19.99 


[К] Foam core, nylon shell. Re- 
versible with 2-way zip front. 
Adult, 26-48" chest. 21010 . . 12.88 
Child's supports 50-90 Ibs. and 
tot's 30-50 Ibs. 211/21211 ... 11.88 


Tackle Box 
6-tray, hip-roof box with 36 
worm-proof compartments. ABS 
ор, роургоруюле bottom. 
ith 250-yd. Stren® T 
line FREE! 8106S 19.99 


“i "i Hs 
Со/етопь For Fun 


lr Keep Cool 


8'5-qt. cooler holds 1% six- 
packs plus ice. Polyethylene 
inner and outer shells, friction- 


10-gal. Poly-Lite* cooler with 
urethane insulation features 
molded recessed handles, high- 


rise lid. With 1-gal. 19 99 


fit lid seals air out. 
7.99 faucet jug, 5283/813 


Handle locks lid. 037 


Your local True Value Hardware Store 
can outfit you to meet the challenges 
of your favorite sport or outdoor 
activity with quality equipment 
at low prices every day. 


Life Vests DAIWA Minicast Combo 
Ultra-light, compact com- 
bination. 5-pc. 5-ft. Minicast rod 
with glass ferrules, reel with 


29.99 
Johnson Uni-Spin 


65-yds. 6-Ib. line 
in case. MC2-59 


[N] Has pushbutton line ee ee 


41 to 1 retrieve ratio, folding 
crank arm and 2-pc. tubular rod. 


100 yds. 1046. Stren® 
bono line incl. "7006 45.88 


quantities. Because participal.ng True Value Hardware Stores vary in size and merchandising policies, some may nol stock all items shown. Prices may vary and are subject to change withoul notice. Prices expire June 6, 1981. 


e Rust-resistant stain- 
less steel covers on 
ree| 

* Powerful spring- 
loaded drag 

e Selective anti- 


reverse 
e 6-ft., med, action, 
2-pc. tubular 
glass rod 
e Filled with 100 
yds. Mono line 


Rod ‘п Reel 
The "33" spin-cast 
medium fresh water 
reel features silent on- 
off, anti-reverse. Has 
built-in warning click for 
bait fishing. 33-1 . . . . 13.49 
Withrod,3491 ....... 21.99 


ILLUSTRATIONS BY RUSSELL VON SAUERS 
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Someday, “full-size” cars will be about 
the same size outside as these “mid-size” 
models. For now, however, these cars 
offer a more fuel-efficient choice with 
nearly the same room as current big cars. 


Buick Century, Chrysler LeBaron, and Ford Granada— 


dimensions, specs, and test results 


DIMENSIONS (inches) 


Wheelbase............ 
Overall length 
Overall height A 
Overall width. ......... 
Track, БЕЁ............ 
Ground clearance....... 
Front head room........ 
Front hip room. a... 
Front leg room ... 
Rear head room... 2. 
Rear hiproom......... 
Rear leg room (min.).... . 
Rear knee room (min.). . 

Couple distance........ 


SPECIFICATIONS 

Engine tyP€........... 
Displacement (cu. in. 
Compression ratio. ....... 
Carburetion........... 
Net hp @rpm......... 
Met torque (9 rpm ...... 
Transmission... 2.00... 


n Bom L m d 


Axle ratio ............ 
Түетаке............ 
Te DB. a 


ur —— a 
Ое епп APER 
Overall steering гайо..... 
Turns, lock to lock ...... 


Turn diameter {Ң.)...... 
Front suspension ....... 


Buick Century 


2- 
110 @ 3,800 
190 @ 1,600 
Three-speed 
automatic 
2.41:1 
Uniroyal 
Royal Seal, steel- 
belted radial 
P185/75R14 
Recirculating 
ball, power 
0:1 


Independent, sin- 
gle lower control 
arms, coil springs 


Chrysler LeBaron 


230 (m 2, 000 
Three-speed 
automatic 

2.45.] 

General 

Dual Steel, radial 


P205/75R15 
Recirculating 
ball, power 
18.7:1 


3.5 

40.7 
Independent, lat- 
eral non-parallel 
control arms, tor- 
sion bars 


Ford Granada 


115 @ 3,400 
195 @ 2,200 
Three-speed 
automatic 
2.26:1 
Goodyear 
Custom Poly- 
steel, radial 
P175/75R14 
Rack and 
pinion, power 
Variable, 

a ,9-21.7:1 


39.0 
Independent, 
hybrid Mac- 
Pherson struts 


асра : E Rear suspension........ Solid axle, Salis- Solid axle, Solid axle, four 
Buick's Century can be luxuriously outfit- bury, four control Hotchkiss, semi- control links, 
ted, and is even advertised as Buick's Hi. links, coil springs ا‎ leaf coil springs 
m * iF F springs 
tle limousine.” Chrysler's LeBaron soon Front stabilizer-bar 
will be the firm's largest luxury sedan. ШИШЕК ИЙ ccce ы 1-9 8 
Ford's Granada is redesigned for 1981, but à diameter (in.) . . None None. None. 
i i railer towin (max. ‘Ibs.) . à; 1 Zi 
borrows heavily from Fairmont/Zephyr таре ona азе 
under the skin. (тах. los.) es 400 200 200 
BARNS oe un caravan жэ Disc/drum, power Disc/drum, power Discidrum, power 
Brake swept area (sq. in.). . 1160 56 2860 
Fuel tank (gal.) ........ З А : 
E ter m | Trunk CE [en Hubs сй c ne 18:5 
| | Liftover height (in.). ..... : ; : 
PS serviceability ratings Curb weight O 3245 3389 2100 
+ А i l і | | 5 i i jd 
How easy is it to service these cars? EI aa i25 87.917 ped 
To give you an approximation of how Price as tested... . . toe sx $10,973 $9,675 $10,001 


Major options on test car... А/С $585, power locks 
$132, vinyl top $115, rear 
defroster $107, wire wheel "$136, power steering 
covers $205, radial white- $177, power locks $196 $332, power steering 
walls $126, cruise control $161, cruise control 
$132, AM/FM stereo $178 $112, power windows 
$187, power locks 
$122, AM/FM stereo 


А/С $557, V8 $289, 
split front seat $168, 
automatic transmission 


Medallion package 


difficult it is for a typical person to $1,000, cruise control 


perform various service operations, 
we examine each fest vehicle. The 
numbers mean: 1, very difficult; 2, 


difficult; 3, average degree of diffi- | 


culty; 4, easy; 5, very easy. $174 
TEST RESULTS 
Acceleration (sec.) 
0-60 mph. ......... 15.6 13.5 16.9 
25—70 mph... ..... 18.5 15.5 18.1 
Brake test (cool) 60-0 mpn 
ee mud towels Stopping distance (ft.) .. 184 205 200 
Mani. lindar Pedal pressure (Ibs.) ... 40 80 60 
Windshicld FEE Brake test (hot) 60—0 mph | 
Enai il Stopping distance (ft.) .. 181 166 184 
ia i Pedal pressure (Ibs.) ... 101 68 124 
een maria oo (p 60 mph Es és - 
сч aa us engine Handling test (mph) . Lue i е à 
rq. Maneuverability test (mph) . 2 3 * 


Carb adjustment 
Oil filter 
Oil fill 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 


TEST CONDITIONS: Ambient temperature, 26°F; relative humidity, 55 percent; barometric 
pressure, 29.8 inches Hg 
“Not tested —inclement weather 


Headlights 1 з 3 Performance comparison with selected 1981 models 

Front running lights 1 3 3 Brak 

Front Варте naa | Б 3 Accelera- 60-0 Maneuver- 

Adeo lr par 3 З 2 Mpg (city tion 0-60 mph (hot) Handling abil Noise @ 60 

Rear running lights 3 5 5 driving) mph (ѕес.) (ft.) (mph) (mph mph (dBA) 

Checking fuses о, 4 4 2 1981 Dodge Aries 4 24 18.1 175 63.5 27.6+ 71 
re-tire acce ity rap | 

Cheng belts з 2 3 1981 Chevrolet Citation 4 22 15.9 163 60.2 21.64 71 

*Sealed 1981 Mercury Zephyr 6 20 16.8 168 60.3 27.6* 71 
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“Somebody who was scared to death of refinishing 
refinished this beautiful table? 


Homer Formby, 3rd generation restorer and refinisher. 


And she did it in a matter of hours! Without a mess, 
struggle, or night course. 

Go ahead and say "impossible." That's what this lady said. 

And honestly, before my simple yet revolutionary refinish- 
ing system, it was impossible. But thousands have learned 
that refinishing doesn't have to be a terrible chore—thanks to 
Formby Products. 

Now, Гуе put together an Introduction to Refinishing Kit. 
It lets the new refinisher get started immediately on a re- 
warding project. 

Don't strip. It’s immoral. 

For years, the only way the non-professional could refin- 
ish, was by stripping. But stripping is a disaster. 

More than a mess, stripping actually destroys the finish 
you want to restore. By taking your piece down to the bare 
wood, you remove the patina—the beautiful glow that's 
created over time. 

In no time you can destroy 50 years worth of beautiful aging. 

The Formby Formula. 

The center of my system is Formby's Furniture Refinish- 
er. It does not strip, so it does not raise the grain and make 
for tedious sanding. 

Instead, it dissolves the old finish. Without any elbow 
grease you'll watch the old, discolored varnish. lacquer and 
ee melt away. Along with any cracking or checking in the 

nish. 

You're actually reaching back in time to the original finish, 
by dissolving years of accumulated gunk. (Packed in the kit 
you'll find my steel wool refinishing pads to work with. ) 

To protect your piece after refinishing, I put Tung Oil var- 
nish into my kit. 


Ordinary varnish is brushed on top, so it sits on top. 
Formby’s Tung Oil varnish is hand-rubbed into the wood. It 
brings out the patina and highlights the grain. 

Refinishing without fear. 

My refinishing products are used by professionals, antique 
dealers and museums. 

Now, with my new kit, even more people can get started 
on refinishing the Formby way. 

If I sound like a refinishing missionary, it’s because I am. 
Refinishing is fun and fills you with pride. Refinishing saves 
money because you can rescue furniture that’s been dis- 
carded in your attic or basement. 

So if you’ve never refinished, now’s the time. Because 
there's no feeling in the world like doing something with your 
own two hands. 


Formby's is a registered trademark of Formby's Inc. 


DANGER < роси 
wpe, © agra» a ai дав а MEE RM 


32 FL OZ (ONE QUART) - 
(Wr SUDO. min. 


No one knows wood as good. 
Formby's products are available at better paint, hardware, home centers and department stores. 


(91980 Formby's Inc. 


STOP BURGLARS 
BEFORE they ente 
your home 


Protect your family with this 
new micro-computer burglar alarm 


“FREE” for 30 days. 


Burglars seek easy targets. Few have the 
daring or the knowledge to challenge the 
new Perim-A-Tron™ Home Security Sys- 
tem. No other burglar alarm under $2,000 
can give you more protection...or match it 
for features that will give you and your fam- 
ily safety and peace of mind. For starters, it 
is wireless, installs in minutes, and is porta- 
ble should you ever move. 


THÉ BRAIN VS. THE BURGLAR 


Perim-A-Tron's" central console, or 
"BRAIN", employs a microprocessor, mak- 
ing it the most advanced security system 
available for consumer use. With Perim-A- 
Tron"" on duty, small sensors monitor doors 
and windows ready to signal the "Brain" 
from as far as 250 feet, in the event of a 
break-in attempt. The "Brain" processes 
each signal instantaneously and sounds not 
only a self-contained 85db internal alarm, 
but also a second 95db remote siren to 
augment the inside alarm or for placement 
outside to alert neighbors and police. 

The Perim-A-Tron"" is so easy to live with 
that pets can come and go through partly- 
open windows or sliding glass doors without 
triggering it, yet so vigilant that an intruder 
will set it off before he can enter. 


THOUSANDS OF OPTIONS 


Perim-A-Tron's'" micro-computer lets you 
choose from thousands of three digit disarm 
codes. Only you know your code. But if 
your son's friend receives a "demonstra- 
tion", you can easily change the code again 
..ünd again. You need no specially coded 
key which can be lost, misplaced, or stolen. 
The system even has two separate chan- 
nels, each with its own distinct alarm sound. 
This feature allows you to zone your system. 
For example: Channel 1—house, Channel 
2—garage, or Channel 1—doors, Channel 
2—windows. 


HOW IT WORKS 


Operating the system is simplicity itself. 
When leaving, a light on the console tells you 
that you've armed the system properly, and 
have from 5 to 45 seconds to leave the 
house. This variable delay feature, not found 
on some expensive commercial systems, is 
selective so that it can apply only to frequent- 
ly used doors. All other openings would be 
set for instant alarm. Upon returning home, 
you have ample time to turn the system off, 
thereby avoiding a false alarm. 

If a break-in attempt occurs while you're 
away, an alarm memory light on the console 
tells you so. What's more, after sounding for 


This photo shows a 
transmitter & magnet 
installed. If a break-in 
attempt occurs, separal- 
ing the two, the trans- 
mitter sends a signal to 
the console which sounds 
an alarm to scare away 
the burgiar. Installation 
fakes only a few moments 
& doesn't even require a 
screwdriver. 


Perim-A-Tron’s™ 20 
button keyboard gives you 


protection a $2,000 commercially installed 
system can't beat. includes powerful remote horn. 


10 minutes and scaring away the intruder, 
the system shuts off automatically and re- 
sets itself. 


A CONSTANT GUARDIAN 


Leave Perim-A-Tron"" in Test Mode dur- 
ing the day and it will signal when anyone 
leaves or enters. This thoughtful signal will 
not operate the remote horn but gives a 2% 
Soc ERG warning on the internal speaker 
only. 

If power fails (or is cut-off), the console 
has a battery back-up. And each battery 
powered transmitter/sensor will signal at 
the console if the battery runs low. 

The Perim-A-Tron"" system is highly re- 
sistant to false alarms because it is not sen- 
sitive to motion or sound. Pets can roam at 
will, curtains can blow in a breeze, you or 
your children can visit the kitchen for a mid- 
night snack— all without setting off an alarm. 


COMING HOME SAFELY 


There is nothing more frightening than 
finding a prowler lurking near your house 
when you arrive home at night. Our system's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse or 
glove compartment (it's about the size of a 
cigarette pack). With simple modification, it 
serves as a PANIC device and will set off the 
alarm at the press of a button. 


COMPARE IT 

Hard-wired "commercial" burglar alarms 
can cost $2,000 PLUS a monthly fee (and 
you still never own it). Motion and sound 
detectors cost up to $200 per unit and cover 
only limited areas. Your home may require 
two or three of these units and, in most 
cases, no alarm will sound until AFTER a 
prowler is inside for 30 seconds or more. 
Perim-A-Tron™ combines pre-entry protec- 
tion with micro-electronic circuitry to pro- 
vide the most protection at the lowest cost. 


U.L. APPROVED 


The Perim-A-Tron™ Home Security Sys- 
tem is listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which goes beyond electrical safety. To earn 
this listing our alarm was thoroughly tested 
for critical burglary protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and test function. 
This tough-to-get U.L. listing resulted from 
the exacting standards engineered into the 
Perim-A-Tron™. 


YOU BE THE JUDGE 


We urge you to order just the basic 
Perim-A-Tron™ system (pictured above) for 
a 30-day trial period. Use it to protect your 
family while you sleep and to protect your 
home while you're away. Then if you're not 
convinced that the Perim-A-Tron™ is the 
most advanced, efficient security system 
available today, return it undamaged for a 
complete, no-quibble refund—including re- 
turn postage. You are protected by a 90 day 
manufacturer's warranty as well as 
Shelburne's 25 year reputation for satisfied 
customers. 


HERE'S HOW TO ORDER 

To order simply send your check for 
$199.95 plus $4.50 for shipping and han- 
dling to the address below. Credit card 
holders can speed delivery of their system 
by using our toll-free number listed below. 
We will then promptly ship your Perim-A- 
Tron™ unit complete with easy-to- 
understand instructions and decals warning 
that the premises are protected. Additional 
transmitters are available for $29.95 each, 
but one is not required for every door and 
window. Instead, magnetic contacts can be 
purchased and easily connected to the 
transmitter, allowing you to cover additional 
openings for as little as $5 each. The in- 
struction booklet is quite useful in helping 
you determine the correct combinations to 
protect your home or office at the lowest 
possible cost. 

Give yourself some peace of mind—order 
a Perim-A-Tron™ today at no obligation. 


Maryland Residents add 5% Sales Tax. 


CREDIT CARD HOLDERS 
CALL TOLL-FREE: 


800-638-6170 
from 9am-5pm EST Mon.-Fri. 
Maryland Residents Call 363-4304 
©1981 The Shelburne Company 


110 Painters Mill Road Dept. V-34 
Owings Mills, Md 21117 (301) 363-4304 


WORDLESS WORKSHOP 


$50 to Pat Rorden of Grass Valley, Calif., for this idea. Send yours 
| (with Social Security No.) to Wordless, Popular Science, 380 Madison 
By ROY DOTY Ave., New York, М.Ү. 10017. Only purchased ideas can be acknowledged. 


d у — ; 


^ ZA DY 


MAY 1981 | 49 


50 | POPULAR SCIENCE 


SAY SMOKEY’ 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Valve timing is off 


| own a 1973 Honda Civic with a 1,170-cc 
power plant. | recently installed a new tim- 
ing belt after the original broke. But no 
matter what | did to adjust the belt, the 
timing marks wouldn't line up and the 
valve timing remained five or six degrees 
off (half a notch on the timing gear). As a 
result, the engine only pulls about 13 
inches of vacuum. What can | do to solve 
the problem? | still get 37.5 mpg on the 
highway, but the engine doesn't have the 
zip it had before the belt change. 

N. Smith, Casper, Wyo. 


Get the cam specs and find out at which 
degree the crankshaft should be when 
either valve is open a given amount. (It 
should be somewhere between 0.005 
and 0.050 in.) Then do whatever you 
must to make it happen (jumping teeth 
with the belt, etc.). 


Fiesta ignition timing 


On my Ford Fiesta, the top radiator hose 
must be removed to reach the number- 
one spark plug. This is a nuisance when 
replacing plugs and particularly when 
checking the timing. The firing order is 
1-2-4-3. 

Why can't the timing be done on num- 
ber-four cylinder if a timing mark is placed 
180 degrees from the original mark on the 
damper? Also, does the air cleaner have to 
be in place on the carb when setting the 
timing? The shop manual doesn't say so. 
On the Fiesta, it is nearly impossible to 
reach and find the idle screw with the air 
cleaner in place when setting the timing 
and curb idle. 

Eric Pflanz, Du Quoin, Ill. 


Just move the timing-light connection to 
four and read the timing marks as you nor- 
mally would. Sure, take off the air cleaner. 
But if, when you reinstall it, there's any 
airflow drop across the air cleaner, the idle 
will change. 


Rabbit uses oil 


| own a 1977 gasoline-engine VW Rabbit, 
purchased secondhand. It has automatic 
transmission. The car runs well and gets 
acceptable gas mileage: 20's in town and 
30's on the highway. My only complaint 
is the oil consumption. The car doesn't 
smoke or drip, yet it uses a quart of oil 
every 600 to 700 miles. | am running on 
10W 40 oil, but switched to 30W during 
one oil-change interval to see if it would 
make any difference in the consumption 
rate. It didn't. What do you think is hap- 
pening? 


You mentioned in a past column that 
you drive a gasoline-engine Rabbit. What 
kind of oil do you use in it and what's your 
consumption rate? 

Bill Carter, Annapolis, Md. 


I use a synthetic TOSAE oil not generally 
available. | have installed Perfect Circle 
valve seals on the valve stems and get 
2,000 miles to a quart. That gives me time 
to fix all the rest of the stuff that falls off—if 
I can locate parts and can afford to pay the 
inflated prices for them. 


Diesel noises 


І have a 1980 Cadillac with a diesel engine. 
It has only 3,000 miles оп it, and l'm hav- 
ing trouble deciding what is normal for a 
diesel since this is my first experience 
with one. On several recent trips, after 
traveling 100 or 200 miles with the cruise 
control on and going 55 or 60 mph, l've 
experienced short periods (five or 10 sec- 
onds) of a loud, clattering noise. If it were 
a gasoline engine, l'd guess the problem 
was a hydraulic lifter. But with the diesel I 
don't know if it's that or something else. 
The diesel is quite noisy, but doesn't clat- 
ter like this all the time. 

Ed Musil, Berwyn, 111. 


A diesel will knock if too much fuel is 
injected or if the fuel is injected early. 
Have the fuel system checked. | suspect 
that one or more injectors are occasional- 
ly putting too much fuel in one or more 
cylinders. 


Where is the wire? 


| have a question that's been puzzling me 
for years. The generator and voltage reg- 
ulator in a car are there to keep the battery 
charged. | don't understand how the bat- 
tery gets the charge, as there is no lead 
going from the voltage regulator to the 
battery. 

Max Risberg, Forest Hills, N.Y. 


Look closer. There's always a path from 
the alternatorto the nonground side of the 
battery, and it's usually the heaviest wire 
in the car except for the main battery 
cables. Follow the heaviest wire from the 
alternatar, and it will take you to the bat- 
tery. 


Hot or cold drain? 


Is it better to change motor oil when the 
engine is hot or cold? i change every 1,500 
to 2,000 miles. 

William Oakley, Bronx, N.Y. 


Change when the engine is hot. You get 
more old oil out that way, along with for- 


eign particles in suspension. І? you drain 
the oil when it's cold, more sludge is left 
behind. 


Wants an ammeter 


Over the years, | have ruined two batteries 
by overcharging—an experience | think | 
could have avoided if I'd had an ammeter 
in the car. Recently | would have ruined 
another battery, but | heard it “boiling” 
after | cut the ignition. Years ago, | com- 
plained to the car manufacturer about not 
having an ammeter. | was told it wasn't 
put in its cars because people wouldn't 
know how to read them! 

Now | notice that some cars have volt- 
meters, but still no ammeter. Does a volt- 
meter have any practical advantage over 
an ammeter? 

Boyd M. Beagle, Sayre, Pa. 


A voltmeter tells you if a battery needs 
charging, and an ammeter tells you if and 
how much it is charging. You need both, 
really. But having them and not under- 
standing how to read them can be worse 
than depending on idiot lights. | think an 
ammeter plus a battery with a built-in 
hydrometer, such as Delco's new one, 
would be best. 


Not really a problem 


My 1979 Ford LTD with a 302-cu.-in. 
engine burns a quart of oil every 4,000 
miles. l've had this problem since | bought 
the car. | now have 17,000 miles on it. The 
dealer says this is normal. 

Bil! Mack, Chicago, Ill. 


You're in good shape. Ford says one quart 
every 700 miles is okay. Lots of Ford own- 
ers would be tickled with what you're get- 
ting. As a matter of fact, lots of owners of 
other makes would like to trade places 
with you. VW says one quart every 400 
miles is okay with the Rabbit. How do you 
like that? 


Sluggish shifter 


| have a 1972 Jeep Commando that | 
bought new. It has automatic transmis- 
sion. For the last three winters, when it 
gets really cold, the transmission will not 
shift out of first unless | get up to high 
speed; then it changes hard into high 
gear. | have changed the fluid, strainer, 
and modulator valve. But it still will not 
shift properly when it is severely cold. 
Claude Nicholson, Brevard, N.C. 


How about a lighter transmission fluid 
that meets specs? | believe that will be the 
cheapest, most effective solution to your 
problem. 


Stalling problem 


| have a 1972 Ford Galaxie with a 400-cu.- 
in. V8 engine and the trailer-towing pack- 
age. On hot days with the A/C on and no 
trailer in tow, the car will start stalling after 
it has been driven a long time. If | leave the 
hood up for some time after this occurs, it 

starts as if nothing ever happened. 
! had a new radiator installed because 
Continued 
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" Warning: The Surgeon General Has Determined 
Î That Cigarette Smoking Is Dangerous to Your Health. 


"Say, Smokey-" 
[Continued] 


the original one was so weak from age 
that it would have burst soon. | had the 
engine tuned up while the radiator work 
was being done. But | still have this heat 
problem. 
| have a coolant-recovery system on the 
car, and since the new radiator has been 
put in there has been no noticeable drop 
in coolant level. What do you think? 
Ted Stock, Des Plaines, Ill. 


When you run any car's A/C, extra heat is 
introduced under the hood from the air 
flow across the hot condenser. This heats 
the fueling system and the air the engine 
receives. Make provisions for cool-air flow 


across the fuel system (including the carb 
air), and the hot stalling will be gone. 


Wheel spin isn't hydroplaning 
My front-wheel-drive 1978 Audi Fox per- 
forms very well on ice and snow. But 
when the roads are wet, it has a frighten- 
ing tendency to hydroplane, especially 
during a takeoff from stop. 15 this problem 
common to all front-wheel-drive cars or is 
it possible to reduce the hydroplaning? 
Ronald Swager, Springfield, Ill. 


You've got to distinguish between trac- 
tion and hydroplaning. Wheel spin when 
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taking off from a dead stop is from lack of 
traction, not hydroplaning. Loss of steer- 
ing or brake control on a very wet road at 
speeds above, say, 40 mph is hydroplan- 
ing. You probably have both to a degree, 
and a big gain or loss can come with tire- 
tread design. A good rain tire is kind of like 
a wide rubber toothbrush. The Goodyear 
Arriva model performs pretty well in the 
rain. 


Sputters badly 


l've had the opportunity to buy a 1971 
Mercury Comet whose actual mileage is 
just over 8,000. It was driven by the classic 
"little old lady," just around town. It runs 
reasonably well, but sputters badly during 
acceleration and highway driving. It's in 
tune. | suspect the problem is a heavy 
accumulation of carbon buildup in the 
engine. Do you have any suggestions for 
curing this? 

S. M. Shelton, Ridgecrest, Calif. 


Run a cylinder-leakage test on it. | suspect 
it does have a load of carbon. If so, the 
only real fix is to pull it apart and clean it. 
Weak accelerator enrichment and late tim- 
ing—either or both—are usually the cause 
of spitting, laziness, or bucking. 


Fuel additives worthwhile? 
A friend of mine was driving in France. 
Each time he drove up to a gas station to 
fill his tank, the attendant would automat- 
ically add a can of additive to the fuel. Did 
the attendant recognize a tourist, or do 
Europeans take better care of their cars 
than we do? Besides the cold-weather 
additive, how many types of gas additives 
are there? Can regular motor oil be used 
advantageously as a fuel additive in a gas- 
oline-operated car? 
Clement Therriault 
Edmundston, N.B., Can. 


Europeans do take better care of their 
cars. Their cars are expensive, and fuel 
costs more in Europe. Fueladditives in the 
U.S. and Canada are not necessary except 
in special local situations, such as extreme 
cold, orthe presence of extreme moisture. 
Sometimes we could use an octane 
improver, but it's not legally sold in the 
U.S. or Canada—except for race cars. Reg- 
ular motor oil added to gas is not good, 
but many people add it anyway. They're 
usually maintenance nuts as well as very 
conservative drivers, butthe practice does 
them no good. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", POPULAR SCIENCE, 380 Madison Ave., 
New York, N.Y. 10017. Smokey reads all 
letters, answering those he feels are of 
widest interest. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not answered in his column. 


Theres e spirit 
in the eir. 


It's a proud spirit. 

It's the training, the skills, and the 
opportunities that go with being 
a member of the Air Force team. Get 
the spirit... it comes with Air Force 
experience. 

Find out how you can be a part 
of it. See your Air Force recruiter or 
mail in the attached card. 


Air Force 
À greet life. 


——— — — ————————áe 
————ÓgaREEER m 


СГ‏ کڪ 
mmm o 1m = — —— ——‏ 


INTRODUCING 


TOUGH 


SLICK. TO CUT AIR DRAG. One look will 
tell you it's a different Chevy LUV: 
sleeker, sportier, with smoother lines. 


| THRIFTIEST LUV EVER. 
All that new style 
and aerodynamics 

eisrws( have paid off 
handsomely with LUV's best mileage 
estimates ever! 


EFFICIENT 4WD. 
LUV AWD has the » SI 112 
best standard- 


equipped 4x4 pick- EPA EST. MPG (CITY) 
up mileage can in ribs U.S.A.! 
se estimated MPG for comparisons. 


Your mileage may ee depending on à 


7 


e HEW LUV 2WD ^ 


speed, distance, weather. Mileage will 


be less in heavy city traffic. Actual 
highway mileage lower. Lower in 


um s where comparisons do not 


M "Word About Engines: Chevy LUV 


Limited, Japan. 


engines are produced by Isuzu Motore | 


NEW ROOM TO RELAX. 


LUV's easier to get into and out of 
this year. Once you're inside you can 
enjoy the improved leg room, the 
rich new upholstery and trim, not to 
mention the new instrument panel 
and the new side window defoggers. 


=) LONGEST BOX 


OF ANY SMALL PICKUP. 

LUV’s a hard worker, too. 2WD 
available with the longest cargo box 
in its class (7% ft.)! And it'll hold 
more payload than any small half- 


P tonner: 1680 lbs. including driver, 


assenger, equipment and cargo! 
ee the all-new Chevy LUV at your 


| Chevy dealer's, soon. 
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Power 
screwdrivin 


— best way to do all 
your С jobs 


Put away your hammer 
and nails: Power 
drivers fasten faster 


By A. J. HAND 


. "Why use a screw when а nail will 
do?" That used to be my basic rule for 
choosing fasteners. Today that rule 
has changed 180 degrees. 

The reason? Power screwdrivers. 
Once you start using them, you just 
don't want to drive nails anymore. Pic- 
ture this: 

You want to fasten two boards 
together. You grab your power driver 
and slip a screw onto its bit. Holding 
the work with your left hand, you 
press the screw into position with your 
right hand and squeeze a trigger. In 
the time it takes to swing a hammer 
three times, the screw is driven into 
place, countersunk neatly below sur- 
face. No banged fingers, no hammer 
dents in your work. 

"Wait a minute," you say. "That 
sounds too easy. You forgot to predrill 
and countersink for that screw." 

The fact is, with a power screwdriv- 
er and the right screw, you often don't 
have to predrill or countersink. And a 
screw has much more holding power 
than a nail, looks better than a nail, 
and can be removed just as easily as it 
is driven. 

But don't dash out—yet—to get a 
power driver. There's more than one 
way to drive a screw with power. The 
true power screwdriver is the fastest 
and most convenient tool. But you can 
also do very well with a good 3⁄4- 

Continued 


Power drivers like the Milwaukee shown 
here are designed for heavy-duty work. 
They can easily drive a number-16 screw 
into softwood without a pilot hole. 


— 
- „җы! 
i NEPE А | 
на ША Gigas at а „жен ЕЛДЕ. = =) L^. 
| emo 
sine E i 2 
e RS imis | л " o. 998 
colgar esas CUT PT m p= 
ла ; йа. ` pe: 


i — deti ы оа 


prime 


MAY 1981 | 57 


Meet the home of 
the future today! 


Now you can build 2,500 square feet of living 
space and actually cut monthly heating/cooling 
costs by up to 50 percent! Introducing the 
Cathedralite geodesic home. 

One- and two-story homes are now available. 
Our quality crafted, pre-assembled panels make 
| construction of a Cathedralite geodesic shell 

possible in just eight hours! And if you'd like to 
| expand your home in a few years, add-ons and 

room extensions are also available. 
For the complete story from the world's larg- 
est manufacturer of wood geodesic structures, 
| send $5 with the coupon below. We'll rush you 
our 42-page, full-color, mail-order catalog, plus 
our 12-page plans book containing 50 different 
| floor plans! Just fill out and mail today to: 
| CATHEDRALITE, 820 Bay Avenue, Capitola, 
California 95010 (408) 462-2210. 


For $5 we'll show you how! 
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O YES! Enclosed is $5. Please rush me my 42-page, 
full-color catalog and my 12-page floor plans book! 
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An exciting breakthrough in drafting 
instrument design has been achieved with 
the development of SLIDECOMP. 

Ideal for architects, draftsmen. engineers. 
artists. students and home handymen. Over 
100,000 already sold throughout the world. 


accurate Fc э 


SLIDECOMP: 

An adjustable, direct read- 
ing compass with metric, 
fractional and decimal 
scales. 


Virtually Unbreakable plastic 

White fine matte finish, black 
printed scale and red hairline 
provides excellent readability 
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circle with precision 
of + .005 inches. 


x: MAILSUAL Ps-2 
4 Oak Hill Rd., Chappaqua, N.Y. 10514 


Please send me. .— . SLIDECOMPS. Enclosed is 
$8.95 plus $1.25 for postage and handling for . 
each unit. N.Y. State инн abies add appli- 


refills. 


“= 30 day money back guarantee for any reason. 
Сә = 


| cable sales tax. No C.O.D.s. U.S. Currency 

Draws circles in | Name 
pencil from .125 
to 6 inches in | Address = = 
diameter. Uses | | | 
standard lead i City . State — Zip 
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Power screwdriving 
[Continued] 


or -inch, variable-speed, reversing 
drill. And today’s cordless electric 
drills are surprisingly effective, too. 
Which is best for you? Let’s take a look 
at each. 


True power drivers 


These are commercial-grade tools 
made for professionals. But if you 
drive a lot of screws, you might like 
one. What sets them apart from the 
other tools is a combination of speed, 
power, and convenience features. The 
Milwaukee Screw-Shooter (opening ` 
photo) is a good example. It has a top 


speed of 1,000 rpm and a 4.5-amp 


motor with enough power to sink a 
number-16 screw into softwood with- 
out the need for a predrilled hole. 

Unlike a drill, it has no chuck. Driv- 
er bits snap into a simple holder for 
quick changes without the need for a 
key. The tool also has a positive-drive 
clutch. Press the driver against the 
screw and the clutch engages, turning 
the bit. Release the pressure and the 
bit stops turning. 

Combine this clutch with an adjust- 
able depth-sensing nosepiece, and you 
can drive screws automatically to a 
preset depth. Once that depth is 
reached the clutch disengages. This is 
very convenient if you want to drive a 
lot of screws to a uniform depth in a 
hurry. 

The positive-drive clutch is best for 
general home and shop work, but for 
driving a lot of sheet-metal screws, a 
tool with a torque-release clutch is 
more convenient. You set it to release 
at a given level of torque. This lets you 
make sure the screw is driven up 
tight, but not so tight that the head 
twists off. 

Prices for a basic power driver with 
positive-drive clutch start at around 
$120. An adjustable, depth-sensing 
nosepiece might bring the price up to 
$140 or so. For home use, there’s no 
sense in going much higher than 
that. 


Variable-speed drills 


Most of these have enough power to 
drive screws without  predrilling. 
Overall, they are almost as good at 
driving screws as true power drivers. 
They lack some of the conveniences, 
but make up for the lack in other 
ways. 

Example: Drills have chucks in- 
stead of snap-in bit holders. That 
makes bit-changing a little slower. 
But it also gives the drill more uses 
than just driving screws. 

Continued 


our Challenger 


егѕопаі Computer. 


rough the miracle of modern 
shnology, a complete computer as 
werful as the multimillion dollar 
om-sized computers of a few years 
о can be put in a package the size of 
ypewriter and sells for as little as a 
lor television set! 


irough its years of microcomputer 
‘perience, Ohio Scientific has effec- 
'ely channeled this tremendous 
ymputer power into a ''friendly" 
mputer with hundreds of personal 
3eS, via a huge software library 
programs for a broad range of 
»rsonal, home, educational and 
Jsiness use. 


nis available software allows you to 
se and enjoy your computer without 
ecoming an expert. The Challenger, 
owever, is a powerful, general 
urpose computer which can be pro- 
rammed in several languages by 
Yose who choose to. 


lere are just a few of the popular uses 


f an Ohio Scientific 
,hallenger 
ютриїег: 
=ducation 
'he personal 
;omputer is 
he ultimate 


educational aid because it can enter- 
tain while it educates. Software 
available ranges from enhancing your 
children's basic math, reading and 
spelling ability, through tutoring high 
school and college subjects, to 
teaching the fundamentals of com- 
puters and computer programming. 


Entertainment 


Many of the Challenger's games 
educate while they entertain, from 
cartoons for preschoolers to games 
which sharpen mathematical and 
logical abilities. But, entertainment 
doesn't stop here. The Challenger's 
graphics capabilities and fast opera- 
tion allow it to display action games 
with much more detail than the best 
video games, providing spectacular 
action in games such as Invaders, 
Space Wars, Tiger Tank and more! All 
popular sports such as golf, baseball 
and bowling are available as simulated 
computer games as well as many 
conventional games such as chess 
where the computer plays the role of a 
| formidable opponent. 


:ducator, Entertainer, Accountant. 


Accounting 

Your Challenger computer can keep 
track of your checkbook, savings 
account, loans, expenses, monitor your 
calorie intake and your biorythms. 


If you are involved in a business, you 
can use it to do word processing; ac- 
counting, inventory control, order pro- 
cessing, customer lists, client records, 
mailing labels and planning. 


And more: 


This may seem like a lot of uses, but it's 
only the tip of the iceberg for a general 
purpose computer. For example, your 
Challenger can be expanded to control 
lights and appliances, manage your 
energy usage and monitor for fire and 
break-ins. Furthermore, it can commu- 
nicate with you, with other computers 
and the new personal computer infor- 
mation services over the telephone. 


In fact, the uses of general purpose, 
personalized computers are expand- 
ing daily as more and more people 
discover the tremendous capabilities 
of these new 
technological 
wonders. 


Ohio Scientific 
offers you four 
personalized 
computer sys- 
tems starting 
at just $479. 


For a free 

catalog and 

the name of the 

dealer nearest you, call 
1-800-321-6850 toll free. 


OHIO SCIENTIFIC 


И Company 
1333 SOUTH CHILLICOTHE НОА 


Power screwdriving - 
[Continued] 


Chucks have another advantage, I 
have discovered. Now and then, while 
driving a screw, you will twist its head 
off. With a variable-speed drill, you 
can simply tighten the chuck over the 
shaft of the broken screw and back it 
out. You can't do that with a power 
screwdriver. 

True, variable-speed drills don't 
have clutches. But in my experience 
you can get by without them. A clutch 
is convenient when teamed with a 
depth-sensing nosepiece, but other- 
wise it is of no real advantage. A good 
variable-speed trigger gives all the 
control you need without a clutch. 

My advice: If you want to drive a lot 
of screws fast, get a power driver with 
a depth-sensing nosepiece. It will 
speed your work and hold up longer 
than a variable-speed drill. Other- 
wise, a ?s-inch variable-speed, revers- 
ing drill will do the job well for about 
one-third the cost. 


Cordless drills 


I have to admit I was skeptical 
about the ability of these tools to drive 
screws when I first got them. But they 
soon won me over. Cordless drills are 
not as fast or as powerful as the tools 
mentioned so far, but they're awfully 
convenient. I now keep one fitted out 
with a driver bit at all times and rare- 
ly use an ordinary, manual screwdriv- 
er anymore. 

All four of the cordless drills I tested 
have the power and capacity to tackle 
typical household tasks. Using the 
Skil 2003, for example, I drove a two- 
inch screw into pine 75 times—with- 
out predrilling-and removed it 75 
times, as well. The tool was still going 
strong. If the batteries run out, two of 
the drills (JCPenney 0032 and Skil 
2016 Boar Gun) recharge in an hour. 
The Boar Gun also has snap-in power 
packs. With a pair of these you should 
never be without power. The Skil 2003 
recharges in three hours and the 
Black & Decker in 16. 

All four tools are reversible, but not 
all are variable-speed. The Skil 2003 
and JCPenney drills each have a two- 
speed trigger. Pull the trigger part- 
way back and it gives you 100 rpm. 
Pull it all the way back and it gives 
300. In practice, this system works as 
well as true variable speeds. The low 
speed is slow enough to give you the 

Continued 


Cordless drills are the most convenient 
way to drive with power, but they are not 
designed for heavy, continuous work. 
Clockwise from left: Skil 2016, Black & 
Decker 9082, Skil 2003, JCPenney 0032. 
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Variable-speed, reversible Ys-inch drills Black & Decker 7156 will drive screws 
such as the Rockwell 4150 (above left) and nearly as well as power drivers. 


Half-inch, variable-speed drills such as enough power to drive lag screws if you 
the Sears and Skil Xtra-tool above have first drill a pilot hole in the work. 
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== Camel Lights. 

Now ina new pack. 
Same low tar, 

same Camel taste. 


+% 
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Warning: The Surgeon General Has Determined 


That Cigarette smoking Is Dangerous to Your Health. 
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"ENNZOIL. FOR CARS LI 
JOHNNY'S. AND BETTY'S. 
AND YOURS. 


THE MOTOR Ol. WITH 2-7 THE MOTOR DIE. WITH 2-7 


ДШ ЕТ 


Betty uses Pennzoil too. But 
she gets her engine protection 


Johnny Ruth 
wife Betty. / 
` .Реппгої} users. 


erford and his 


UM РУУ with Pennzoil's regular-priced 
. The three-time Indy 500 gas-saving multi-weightoil, < 77 | INE 
winner runs with Pennzoil Pennzoil. For cars like < С | ү, › b < С 
„for top engine protection at’ ^ Johnny's. And Betty's. And Á us ще 
blazing speeds: (After all, that’s yours. SAVES Aen NÉ AVEC A NÉ 
а 540,000 Casworthenginé = . < Askforit. Gas-saving - ` ee Phe nus a 


- powering Jim Hall's Pennzoil ^^ Pennzoil. Quality in every extra 


Chaparral} ` mile. 


Power screwdriving 


| [Continued] 


Extra drivers to keep on hand: Common, 
soft-tempered type (left) wears quickly if 
abused. Hardened, snap-in type (right) 
won't wear easily but can often break. 


control you need to start a screw or 
snug it up. And 300 rpm is fast enough 
to drive a screw home in two or three 
seconds. 

Most interesting of the cordless 
drills is the Skil Boar Gun. It has a 
variable-speed trigger plus a two- 
speed "gear shift." In the low range 
you get 0—250 rpm and the highest 
torque of any of the cordless drills. In 
the high range you get 0—750 rpm and 
the highest speed. 

I wouldn't use any of these cordless 
tools for heavy-duty, all-day driving, 
but for casual around-the-house work 
they're my favorites. 


Choosing screws 


If you're going to drive screws with 
power, it pays to use the right screws. 
Ordinary screws just don't make it. 
For efficient power driving you need 
screws with Phillips or Robertson 
(square drive) heads—screws that will 
slip into a screwdriver bit and stay 
there. They won't fall off as long as 
you keep the tool horizontal or pointed 
upward. 

Magnetic bit holders are also avail- 
able. These transfer their magnetism 
to the bit, and will hold a screw in 
place in any position. The socket-like 
nature of the heads also helps to keep 
the screw in line with the bit, pointed 
wherever you point the driver. 

All this makes it very easy to start a 
screw, even with one hand and no pilot 
hole. That's something you just can't 
do with slot-head screws, even if you 
use a bit designed with a collar-like 
"finder." 

Phillips bits are also unlikely to slip 
off a screw and damage your work. I 
have power-driven hundreds of Phil- 
lips screws and never had the driver 


dig up my work. That frequently hap- 
pens when I'm working with slotted 
screws. 

Screws for power driving must also 
be tougher than the average screw. 
The best types are case-hardened: 
Their heads won't twist off or strip. 
Both of these problems are fairly com- 
mon, especially if you don't usually 
predrill the holes in your work. 

Hardened Phillips or Robertson 
screws are most easily available as so- 
called “drywall screws.” A good build- 
er's-supply outlet should have them in 
lengths from one to three inches. Some 
of the more specialized screws can 
often be located by looking under 
"screws" in the Yellow Pages. If you 
can't find screws locally, write to Nut- 
ty Co., 135 Main St., Derby, Conn. 
06418, or Equality Screw Co., Box 
1296, El Cajon, Calif. 92022. These 
two outfits specialize in mail-order 
screws. My favorite screw is Equali- 
tys 21/4-іп. cabinet-assembly screw. 
It's a good length for use with ?4-inch 
stock and has a self-drilling tip, which 
eliminates the need for a pilot hole, 
and a bugle head, which in most cases 
draws down flush without need for 
countersinking. Unlike some screws it 
is not threaded all the way up to the 
head. Without the threads, the head is 
pulled into the top workpiece by the 
fastening end as you tighten the 
screw, and your two pieces of work are 
drawn firmly together. 


What about attachments? 


In the course of preparing this arti- 
cle, I tested a variety of screwdriver 
attachments. One was a simple, posi- 
tive-drive clutch you can chuck in 
your drill. Verdict: no good. It wobbled 
excessively, making it difficult to con- 
trol where the screw was going. And it 
offered no real advantage. Anyway, 
you don't really need a clutch unless 
you want to team it up with a depth- 
sensing nosepiece. And those nose- 
pieces don't work with accessory 
clutches. 

Another common driver attach- 
ment is the speed reducer. Some work 
well, multiplying the torque of even a 
lightweight !A4-in. drill and slowing its 
speed down to a rate conducive to driv- 
Ing screws. 

All of them, however, force you to 
use two hands to drive a screw. The 
cheap, plastic kind tends to break if 
used aggressively. The good ones, 
with heavy metal housings, usually 
cost almost as much as a %-in. drill. I 
think you'd be happier with the 
drill. E 


difference 
a Bilco Door 
makes! 


Replacing that troublesome old 
wooden door with a modern BILCO Base- 
ment Door will add new beauty and 
convenience to your home. You'll like its 
neat, trim appearance and rugged con- 
struction. Long lasting, watertight, safe 
and secure, it pays for itself in savings on 
repair and replacement costs. B Ease of 
operation is a special BILCO feature. 
Torsion rods provide effortless opening 
and closing of the heavy gauge steel 
doors. B A Вп.со Basement Door is also 
the ideal addition to your present home 
or the home you're planning. It saves 
tracking through first floor rooms, makes 
the basement useful, convenient, safe. 
Just like adding a whole new floor of 
valuable living space. 


| AMERICA'S FINEST 
BASEMENT DOOR 


The BILCO Company 


Dept. PS-51 


New Haven, Connecticut 06505 


| 

| 

| Please send me: 

| О Information for replacing a 

| wooden door. 

| О "How-To" booklet for adding 
outside entrance to present home. 

| O Data for new home to be built. 

| 


Name — 
Address 
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IT ONLY 
LOOKS 
HARD... 


. but it's 
really 
easy! 


The secret's in our kits —imported from 
Europe — where these historic ship mod- 
els. are hand-crafted in walnut and rich 
woods Dy some of the finest model makers 
in the world. Solid brass, cast bronze and 
detailed wood fittings are used through 


out. The hard work is done for you — most 


parts are pre-cul. Assembly is simple as 
you follow Slep-Dy-steo instructions and 
large scale plans Everything you need to 
compiete 15 included, and we guarantee 
satisfaction 


Even if vou have never built a s T 
send lor o Wm Tu а olor cala тт ч 3 
easy i п be to build a museur 
quality model you will display witt 
prae in Phorm if ot p nl T $1 00 


BUDE ЕХРО, INC. 


23 Just Road. Fairheld. М.) Q7CKX 


Please send full-color catalog, $1.00 er 


t Ё Telephoto Lenses 


SLR 
CAMERA 
CASE 


Patented 


“Special Safari Package 
| $3995 $1.00 Regular postage & handling 


$2.00 Air rush service 
$2 00 Alaska А Hawaii 
e Provides easy access to equipment 
e Can be strapped to the side of a pack, hung from 
a belt. or shoulder strap 
e Hi-impact polypropelene with thick foam padding 
provides solid protection against shock, rain, snow 
and dust Yet it weighs less than one pound. 
e Modular units unscrew to vary the case length 
e Accommodates most SLR's with almost any lens be- 
tween 16 mm-300mm (ир to 3'4" Diameter) attached 
to the camera. (Will not accommodate Nikon 
Photomic metering or any auto winders}. 
Outside of Texas, for more information 
or to place order, 


CALL TOLL FREE 
1-800-231-1753 


Use Master Charge or Visa 
Safari Camera Case, Inc. 
Р.0. Box 19972 N 
Houston, TX 77024 
113-465-2232 
Satisfaction Guaranteed 
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Safari "| 


THE 
AFFORDABLE 


HELICOPTER 


The dream of owning a personal whirly 
bird with the speed and style of a 
corporate helicopter has now come true 
with the RotorWay Exec. The Exec is 
a 20 year revolution in design. It's every- 
thing RotorWay ever dreamed of producing 
in a light transportation machine. When 
you see it you'll want to take a ride, and 
when you do you'll wantto own it. The Exec 
provides 3-dimensional mobility with 
cadillac ride and style. If you like whirly- 
birds, you'll fall in love with the Exec. 
Take the first step, order the information 
pack today! We'd love to send it no charge, 
but with the high costs of postage, ad space 
and printing, we just can't. Meet us halfway 
for the time of your life. 


Send for our colorfully 
illustrated evaluation ia 
package. Sixty pages of 
exciting photos, diagrams, ћ 
= charts and information, 
especially prepared to assist E 
you in анана the Exec's design and con- E 
struction features. The RotorWay Story, an 
extensive commentary on RotorWay and the Wü 
history and development of helicopters is included. 
Glossary of terms, synopsis of helicopter theory, B 
principles of flight, 3-view drawing, price list, and 
a special offer to get you started. SEND FOR M 


YOUR INFO PACKAGE TODAY! Wu 
Ped RotorWay Lj 
AiBCRAFT iC N 


Credit Card Customers To Order Pickin 

Call Toll Free N 

U.S., 800-824- 7888 
California, 800-852-7777 
Alaska & Hawaii, 800-824-7919 

Ask for operator number 169 

Send me all the information on the RotorWay 
Exec immediately. 
O Enclosed is $10.00 ($15.00 Foreign) 
Charge to: О Master Charge О VISA 


(Acct. #) (Exp. Date) 


| (5 ignature) 
Name 


Address 


City . 1. State 
ROTORWAY AIRCRAFT, INC. 
14805 S. 1-10, TEMPE, AZ 85284 


Zip. . 
PS5 
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Computerized reel 
for the ultimate catch? 


Programmable for fishing patterns and 
line control, and powered by 12 volts DC, 
the ME-1000 reel should be effective for 
large species in deep waters. 


When this maker introduced an elec- 
tric fishing reel years ago, people 
asked “What next?” But it found a spe- 
cial market. Now Miya has produced 
an electronic reel, and those who see it 
tend to stare. The odds are that it, too, 
will catch on. Commercial fishermen 
in Nova Scotia like it, the maker says. 
And handicapped and elderly people 
will enjoy controlling their own 
catches. 

The reel is ideally suited to jig fish- 
ing—making a weighted lure or baited 
hooks and sinker jump through the 
depths and periodically drop to the 
bottom, simulating the action of natu- 
ral prey. When you program it (see 
control panel), the reel does this auto- 
matically by imparting jerks and peri- 
odic delays to the line in a repeated 
cycle. Length of jumps and number of 
jumps before the jig goes down to 
memory depth are programmed by 
simple two-key combinations. 

A power drag, operated by a small, 
high-torque motor, automatically 
changes winding speed to control a 
powerful fish, and the motor drops to a 
lower gear when overload occurs. 

The ME-1000 can also lift or maneu- 
ver equipment in air or underwater 
research. Miya says that aerospace 
engineers at the University of Missis- 
sippi are using two of the reels. 

At 10.8 lbs. and 10' by 10 by six 
inches, it's not a reel you'd treat light- 
ly. Nor is the price: $1,196 (introduc- 
tory offer); $1,495 list. Miya Epoch, 
1635 Crenshaw Blvd., Torrance, Calif. 
90501.— David Vigren 
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«Service Station сү 
Vacation” 57 
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Insure against overheating — don't leave home without the low 
cost protection of a Hayden Transmission and Engine Oil Cooler. 


Heat — Your Car's Greatest Enemy. Quick, Do-It-Yourself Installation. 


Today's down sized cars run hotter due to emis- If you can change the oil in your car, you can 
sion controls, smaller engines and higher RPMs. make the installation yourself in a half hour using 
Heat problems develop when you Hayden's patented Quik-Mount and Quick 

: Connect. Complete illustrated 


carry exira passengers... 
extra baggage... drive 
in stop-and-go traffic ... 
drive on ісе or snow ... every oil cooler. 
drive in hot temperatures | | = : 

. climb steep grades © eg N—————— Aa. Ж Act Now, Free 

. and do towing. i | moi ———— m iil Offer. Purchase any 

з) Hayden Trans-Cooler'" 


E 3 1 — — installation instructions 
B -. o come packaged with 


or Duo-Cool™ at your auto parts 


Over 11 Million store and receive a Trans-Gard™ 

Transmissions failed last year”. Automatic Transmission Fluid Inspec- 

9 out of 10 were caused by overheating. tion System absolutely FREE ($7.95 value. Offer 
ends Sept. 1, 1981). 


Limited Offer** a 
Purchase a Trans-Garddirecttrom ш. B 
Hayden for only $5.75 prepaid. 
Name 

Address 


Low Cost Protection. [ 
You wouldn't think of owning a home without i 
insurance and yet the risk of burning up your i 
i 
| 
| 
| 


carstransmission and engine is greater. Repairs 
can run as high as $600-$1500. You can buy | ч 
transmission and engine insurance by installing | City —— —— — —— State —_____ Ap. 
a Hayden Oil Cooler for as little as $29.95. k pee ee ee нео. 


For free product brochure, write: 


S HAYDEN nc. 


1531 Pomona Road, Corona, CA 91720 


КОМЕ m. 
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ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the University of Colorado. 


Does a dark wall help? 


| have a wood-frame house with good 
insulation and a good overhang for sum- 
mer shading. The color of the south wall is 
a cream color with brown trim. Would | 
get significant heat gain in winter by 
painting that wall all brown? 

Dale Zech, Greeley, Colo. 


If your house is well insulated, you will 
gain very little heat by darkening the wall. 
You may reduce heat losses somewhat, 
though. Before you paint the wall, mea- 
sure its temperature on a sunny winter 
day. If the temperature is above your 
indoor room temperature, you already 
have no heat loss through the wall. To get 
a feel for the light-vs.-dark effect, measure 
your dark-trim temperature at the same 
time you measure the lighter wall. 


Fresnel lens sources 


| am involved in a project that requires 
concentrating solar energy along a line 
using a large, linear Fresnel lens. | would 
greatly appreciate your putting me in 
touch with likely suppliers. 

William Isely, Clearwater, Fla. 


The only product l'm aware of is produced 
by the Northrup Company, 302 Nichols 
Dr., Hutchins, Tex. 75141. Two other man- 
ufacturers to check (they may produce 
only circular lenses) are: Lectric Lites Inc., 
2504 W. Vickey Blvd., Fort Worth, Tex. 
76102; and Swedlow Inc., 12122 Western 
Ave., Garden Grove, Calif. 92641. 


Wind directory 
lam interested in installing a windmill and 
adding its power into my present electri- 
cal system. Can you refer me to any pub- 
lications that list manufacturers selling 
such a kit for home installation? 

Ronald Franczyk, Angola, N.Y. 


The most complete list l've seen is 1980 
Wind Energy Directory, published by 
Wind Power Digest, 109 East Lexington, 
Elkhart, Ind. 46514 ($4.95 per copy). 


Forge cooling 


| have a great deal of waste heat in my 
shop from a forge and furnace. Do you 
have any suggestions to cheaply convert 
this heat to cooling ability? 
Woodson Gannaway 
Mountain View, Ark. 


Producing cooling from heat requires use 
of an absorption air conditioner or a des- 
iccant cooling system, neither of which 
is inexpensive. To answer your ques- 
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tion, more information is needed regard- 
ing the quantity of heat (Btuih) and peak 
temperatures. if you have heat of 200 
degrees F or more, it would be technically 
feasible to produce a cooling effect. 


Outside air from below 


| have an interior fireplace bearing on a 
concrete slab with a six-inch air space 
behind the fireplace leading up to the 
attic. Could this space be used to supply 
outside air directly to the fire by venting 
through the back of the fireplace? 
Wayne Waechtler, Napa, Calif. 


it is better to have your air source enter 
from below the fireplace rather than 
above from your attic. If you use an attic 
air source, it is possible for a fire to move 
up your fireplace-to-attic duct. The duct 
could become a chimney! 


It's all electricity 


| live in a total-electric home with a resis- 
tance-type, forced-air central-heating sys- 
tem. Would | realize any saving of energy 
by disconnecting the furnace resistance 
elements, installing an air conditioner "A" 
coil in the plenum, and running 140- 
degree-F water through it from the electric 
water heater? 
H.B. Christiansen 
Oak Karboe, Wash. 


No heat will be saved. All of the heat in 
your home must come via the electric 
grid. You might reduce the 140-degree-F 
setting on your water heater in summer to 
lessen heat loss from the tank when it's 
not required to heat your home. 


Sizing a storage tank 


| am currently building a liquid solar sys- 
tem for my 2,000-sq.-ft. home. | would like 
to know whether there is a formula for siz- 
ing the storage tank. 

Thomas Fennelly, Pottstown, Pa. 


The size of storage tanks is a trade-off 
between the cost of the tank and the val- 
ue, or quantity, of energy stored. in most 
parts of the United States, the storage size 
is related to the size of the solar collector. 
The most widely accepted rule for sizing 
storage tanks is 12 to two gallons of 
water storage for each square foot of solar 
collector. 

This ratio provides one or two days of 
reserve heat for cloudy winter days. Of 
course, the same amount of heat will be 
sufficient for more days in fall and spring, 
when the heating requirement is reduced. 
Larger storage tanks are usually too 


expensive, and sizing for extended peri- 
ods of storage has not been shown to be 
economical for residences. 


Adobe house 


| will soon be building a home of asphalt- 
stabilized adobe blocks, but I’m having a 
problem establishing the insulative R-val- 
ue of the 16-in.-thick adobe-block walls. 
Can you help? 

Ted Bowser, Cottonwood, Calif. 


According to the McGraw-Hill Handbook 
of Solar Energy, the thermal conductivity 
of adobe is 0.332 Btuihr.ift.ideg. F. For а 
16-in.-thick wall, therefore, the R-value is 
slightly greater than four. You may also 
be interested to know that the density of 
adobe is 120 165./си. ft. and the specific 
heat is 0.2 Btuilb.ideg. F. Adobe is a rather 
massive building material, but it has rela- 
tively low insulative value. 


Delay blower cutoff 


We have a gas furnace/air conditioner. 
When operating in the air-conditioning 
mode, it is designed to start and stop both 
the compressor and blower simulta- 
neousiy. My idea is to delay the blower 
cutoff beyond that of the compressor, 
thus utilizing the residual cold in the evap- 
orator. 

W. Dixon, Cathedral City, Calif. 


The time-delay feature is probably a good 
idea if the air-conditioning-system func- 
tion is not impaired. Check with the man- 
ufacturer. Most recent systems have this 
blower delay built in. Make sure that your 
system does not have a delay feature that 
is simply malfunctioning. If you have an 
old system, an engineer can design a cir- 
cuit using relays and a duct-air sensor that 
can keep the fan on. 


What's a Langley? 


The Langley is a unit describing the 
amount of solar energy falling on a given 
surface. It is often used in tables of inso- 
lation, but | cannot seem to determine its 
size. Can you tell me its definition and its 
value in terms of more familiar units? 
Brian Lynn, Racine, Quebec, Canada 


A Langley is defined as one calorie of 
solar flux per square centimeter. In more 
common usage, one Langley is equal to 
3.687 Btu/sq. ft. 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Won- 
dering about energy-conservation tech- 
niques for home heating or cooling? 
Every other month, alternating with ""Ad- 
ventures in Alternate Energy," Jan Kreid- 
er answers selected questions from read- 
ers. Send yours to "Energy Questions," 
PoPULAR SciENCE, 380 Madison Ave., New 
York, N.Y. 10017. Individual queries can't 
be answered by mail. 

In the "Alternate Energy Adventure" we 
present a project developed or reported 
on by PS readers, and pay $200. Submit 
black-and-white glossies and a sketch to 
"Energy Adventure" at the address 
above. 


Lutkin. 


Р ES. tapes have 
everything measuring instruments should have and more! 
The tapes with accuracy, reliability, 
durability and practical styling. 
Whatever they measure, 
craftsmen worldwide choose Lufkin. 
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PS Whats News 


The idea of extracting energy from tem- 
perature differences between different 
layers of water in the ocean is almost a 
century old. But until recently, the process 
was too inefficient and the engineering 
difficulties too great. Now, with conven- 
tional sources of energy beginning to run 
out and prices moving sharply upward, 
previously impractical ideas are being tak- 
en far more seriously. 

Last year, a barge anchored off the 
coast of Hawaii produced a net electrical 
output of 12 kilowatts. It was the first 
attempt to see if the old principal, so 
attractive theoretically, could be made to 
work in the real world. Encouraged by that 
success, engineers with Dept. of Energy 
support have now launched a much larger 
project. Anchored in 4,000 feet of water a 
few miles off the Hawaiian coast is the SS 
Ocean Energy Converter, a remodeled 
WWII tanker. Dangling beneath the ship is 
4,000 feet of plastic pipe that will bring 
cold water from the ocean depths up to 
the ship. Engineers hope this vessel will 
solve most of the difficult problems 
involved in harvesting energy from the 
sea—from learning how to dangle fragile 
plastic pipe from a ship during a storm to 
avoiding the fouling of heat exchangers 
by marine organisms. This should give 
them the information they need to design 
a full-scale ocean thermal-energy plant. 

While one can argue as to whether 
ocean energy will ever be harvested in 
useful amounts, it is an exciting project 
and one we thought worthy of a place on 
this month's cover. The article by West 
Coast writer Tom Johnson begins on page 
76. The cover painting symbolizing the 
promise of ocean thermal energy is by 
Dean Ellis. 


The new houses 


A few months ago several PoPULAR SCIENCE 
editors were meeting to plan future arti- 
cles. A surprising point arose. Different 
editors, perusing different sources, had 
almost simultaneously run across refer- 
ences to a striking assortment of new 
houses being built with innovative tech- 
niques developed to save energy or 
reduce building costs, or both. In addition, 
many of the houses were architecturally 
striking. As we looked over the possible 
contenders, it suddenly struck us that 
there was just too much going on to han- 
dle in one or even several articles. Thus 
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was born the concept of a special 20-page 
section on new housing technology, 
which begins on page 87. We think it may 
be the most exciting assemblage of new 
approaches, techniques, and materials 
dreamed up to make houses better since 
people first crawled out of caves. 


Everything about solar 


If you are planning to design a solar 
house, trying to figure out why one isn't 
working, want to understand how to cal- 
culate windmill efficiency, hope to bone 
up on solar energy and the law, or long to 
learn more about any aspect of solar 
energy, you may want to get a copy of a 
huge new volume called So/ar Energy 
Handbook. It contains articles written by 
more than 40 of the country's leading 
experts in solar energy, and is edited by 
Dr. Jan Kreider (who writes the "Alter- 
nate-Energy Questions and Answers’ col- 
umn in this magazine) and his associate, 
Dr. Frank Kreith. It is a massive book and 
goes into paralyzing detail on every 
aspect of the question. That, of course, is 
its value. Knowledge of this caliber 
doesn't come cheap: The book, published 
by McGraw-Hill, sells for $49.50. 


Your TV set—the info machine 


In the February issue | mentioned that 
CBS has launched an experimental tele- 
text system based on a French device 
called Antiope. At the same time, other 
broadcast organizations in this country 
are considering other ways of piping 
information to subscribers. As soon as the 
issue hit the streets | got a letter from 
George Bechard, First Secretary of the 
Canadian Embassy in Washington. He 
tells me that while a fierce behind-the- 
scenes competition for the market be- 
tween the British Prestel system [PS, Jan.] 
and the French Antiope system goes on, 
the Canadians have developed a teletext 
system called Telidon. He says that Teli- 
don is far more sophisticated and flexible 
than the others, and produces high-reso- 
lution graphics, shows a greater efficiency 
of transmission and data display, and is 
virtually immune to obsolescence. Teli- 
don is also being field-tested in about 15 
locations in Canada, and this year will go 
into field tests in Washington, D.C., and 
Caracas, Venezuela. 

This is good news. Whatever system 


becomes the standard, it won't be long, ! 
suspect, before we can all dial up anything 
from airline schedules to medical advice 
simply by punching the right buttons on a 
little box next to the TV. 


Short takes 


© in March 1978, we reported on the 
OTRAG rocket, a low-cost launch vehicle 
being developed by a private company in 
Germany. The company claimed that the 
rocket, built largely with off-the-shelf 
parts, would be capable of getting pay- 
loads into space even more cheaply than 
the Space Shuttle. OTRAG officials had 
leased a 100,000-square-kilometer area of 
jungle in Zaire for testing. Several test 
launches were performed from that Afri- 
can facility, but then the government of 
Zaire canceled the contract. Now OTRAG 
has made a deal with the government of 
Libya and will soon resume test launches 
from a site in the Sahara Desert. 

€ RCA has been awarded a contract to 
install an E-COM electronic message sys- 
tem for the Postal Service [PS, Sept. '80]. 
The new: system will transmit messages, 
bills, and other high-priority items for 
large-volume retailers to as many as 25 
post offices around the country. The Post- 
al Service will guarantee two-day delivery 
anywhere in the U.S. when the service 
goes into operation in 1982. 

€ Scientists from the Naval Research 
Laboratory announce that field tests of the 
Solchem solar thermal chemical receiver 
have been an unqualified success. You 
may recall that Solchem [PS, June '80] 
converts solar energy into chemical en- 
ergy. The chemicals are pumped to a plant 
that reverses the process and extracts and 
stores the heat. The whole system deliv- 
ers a very high conversion efficiency of 
perhaps as much as 65 percent. 

The experimenters say the tests should 
demonstrate that the Solchem concept is 
practical and offers a near-term method of 
converting solar energy into usable elec- 
tric power and heavy industrial process 
heat. 


Editor-in-Chief 
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Mammoth magnets 
to microchips from 


superconductors 


Zero-resistance metals 
could hurdle technological 
barriers in energy, 
electronics, and physics 


By EDWARD EDELSON 


On a Monday, I visited a converted 
locomotive factory in Schenectady, 
N.Y., where engineers are building a 
magnet big enough to stand in. Two 
days later, in a lab 100 miles away, I 
peered through a microscope at 
0.0001-in.-dia. circles scattered across 
the familiar grid pattern of a micro- 
electronic chip. 

My short journey from the mega- 
world to the micro-realm demonstrat- 
ed the fantastic range of practical 
technologies made possible by super- 
conductivity—a curious property of 
matter in which certain materials lose 
all electrical resistance when cooled to 
a temperature near absolute zero. 

The massive magnet is being built 
by General Electric for a fusion-reac- 
tor test facility that will be a major 
milestone in the quest to harness the 
power source of the stars. The tiny cir- 
cles on the microchip are Josephson 
junctions, the crucial working parts in 
a computer IBM is developing that 
will be smaller and faster than semi- 
conductor types. 

But fusion power and computer 
components are only two of the fields 
in which superconductivity is over- 
coming technical stumbling blocks. 
The development of superconducting 
hardware could also provide impor- 
tant breakthroughs in another ad- 
vanced energy scheme, magnetohy- 
drodynamics; in the esoteric world of 
particle physics; in the practical world 
of electrical engineering; and even in 
medicine. 

It is not free lunch, of course. The 
biggest drawback is the need for 
expensive refrigeration to cool the 
superconductors to near absolute zero, 
the temperature at which all molecu- 
lar motion stops (—273 degrees C, or 
zero on the Kelvin scale). 

The other problem is finding appro- 
priate materials that exhibit super- 
conductivity under useful conditions. 
And once such materials are found, 
there are many difficulties in design- 
ing the machines to take advantage of 
their useful qualities. Scientists ac- 


Liquid-helium-cooled electric generators 
can produce as much current as conven- 
tional units twice as big. GE's 1'2-ton 
rotor (left) will spin at 4,000 rpm to gen- 
erate 18 megawatts. Westinghouse is 
working on a 270-MW giant. 


cept the challenges, though, because 
the potential payback is so high. 

The fascinating phenomenon of su- 
perconductivity was discovered in 
1911 by a Dutch physicist named 
Heike Kamerlingh Onnes. Having 
succeeded in liquefying helium for the 
first time, he was investigating the 
properties of materials near absolute 
zero. He put some mercury in the chil- 
ly liquid and found that its electrical 
resistance had totally vanished. 

Kamerlingh Onnes won a Nobel 
prize for his discovery, but it was 
almost 50 years later before anyone 
was able to explain the phenomenon. 
John Bardeen, Leon N. Cooper, and J. 
Robert Schrieffer finally did, and their 
BCS theory won the Nobel, too. 

At room temperature, electric cur- 
rent is carried by electrons that drift 
through the lattice formed by the 
nuclei of metal atoms. The negatively 
charged electrons are attracted by the 
positively charged nuclei, causing 
electrical resistance. 

But at very low temperatures, elec- 
tronscan travel in "Cooper pairs." The 
first electron in the pair tugs two 
neighboring nuclei toward it, produc- 
ing an area of positive charge that 
attracts the second electron—thereby 
eliminating resistance. 

Unhappily, nature doesn't seem to 
like Cooper pairs. Raise the tempera- 
ture above a critical level, and ther- 
mal motion breaks up the electron 
pairs. Also, superconducting materi- 
als go normal if they are placed in a 
strong magnetic field. Finally, super- 
conductivity is similarly "quenched" 
iftoo much current pulses through the 
conductor. 


Slow progress 


Therefore, the goal of researchers 
for many years has been to identify 
materials with high critical tempera- 
tures, magnetic fields, and current 
densities. But in the more than seven 
decades since Onnes's discovery, the 
highest known critical temperature 
has increased less than 20 Kelvin. The 
increase since 1953 has been less than 
six K. 

The current record holder, an alloy 
of niobium and germanium, has a crit- 
ical temperature of 23.2 K, a temper- 
ature that can be achieved only by 
using liquid helium. If a material with 
a critical temperature above 30 K 
were found, liquid hydrogen could be 
used; above 80 K, liquid nitrogen 
would serve. At each step, there would 
be tremendous savings in cost and 
energy. 

If a room-temperature superconduc- 
tor were ever discovered, physicist 
John Clarke of the Univ. of California, 
Berkeley, told me, "It would have at 


least as big an impact on the world as 
the invention of the wheel." 

Unfortunately, the best materials 
found so far still require liquid heli- 
um. The biggest successes have been 
achieved with a family of alloys called 
the A-15’s, after the classification of 
their crystal structure. In particular, 
niobium-tin, with a critical tempera- 
ture of 18.2 K, and niobium-titanium, 
which goes superconductive at 10 K, 
are especially useful. Both also have 
high critical! fields and current densi- 
ties. As I traveled around the country 
to see how superconductivity is being 
applied, these were the materials 
most often used. 

The fusion-plant magnet I saw at 
GE uses niobium-titanium—and lots 
of it. But when John Ferrante, manag- 
er of GE's superconducting-magnet 
program, handed me a sample of the 
winding, I could just pick out a few 
dots of superconducting alloy in the 
middle of rods of copper that clustered 
on the rim of a thick bar of copper (see 
drawing). 

The magnet contains 11 times more 
copper than superconductor, Ferrante 
explained, because of the fear that a 
small area of the winding could exceed 
the critical current density and cause 
a quench. When that happens, the 
vast amount of energy in the super- 
conductor has to be quickly drained or 
the magnet will be destroyed. The cop- 
per acts as a heat sink to carry away 
excess energy. 

The GE magnet is one of six being 
built by different companies for a 
fusion test facility at Oak Ridge 
National Laboratory in Tennessee—to 
test designs for magnetic-confinement 
fusion. The goal of this kind of fusion 
is to hold together a thin gas of hydro- 
gen nuclei at high enough tempera- 
tures for a long enough time for the 
nuclei to fuse into helium [PS, Dec. 
"18]. The gas must be contained by a 
powerful magnetic bottle, since any 
container that had walls would allow 
the gas to cool. The magnet I saw will 
produce a field of six tesla (T). (One T 
is 10,000 gauss; the magnetic field at 
the Earth's surface is one gauss.) A 
conventional magnet producing such 
a field would be fantastically huge and 
would require improbable amounts of 
cooling water and electricity. 

Even the superconducting magnets 
are giants. GE’s is more than 20 feet 
long and weighs 45 tons, and its D- 
shape bore (where the field is pro- 
duced) measures eight by 11 feet. 
That’s just the beginning. 

The Fusion Engineering Device, 
tentatively planned to go on line in 
1990 to prove the practicality of 
fusion, will have superconducting 

Continued 
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Superconducting power line (drawing) 
could carry a power plant's entire output. 
Cables would terminate at substations for 


magnets three times bigger. Looking 
even further ahead, the magnets 
needed for a commercial fusion power 
plant—in Argonne National Laborato- 
rys Starfire design—would have a 
bore 33 by 50 feet. 

Can such huge magnets be built? 
"We don't know,” says GE's Ferrante. 
When current runs through the wires 
of a magnet, the electromagnetic 
repelling forces generate incredible 
stress. If the magnet isn't held togeth- 
er properly, it can twist into a useless 
mess. "It turns out that large magnets 
are a structural rather than an elec- 
trical problem," Ferrante said. 

Just a few yards away from GE's 
fusion magnet is another supercon- 
ducting giant being built to test 
designs for an advanced kind of power 
generation. This time it's magnetohy- 
drodynamics (MHD), a way to produce 
electric power directly from thermal 
energy and increase power-plant effi- 
ciency by as much as 50 percent [PS, 
Aug. 78]. Instead of using a turbine to 
turn a copper coil in a magnetic field 
to generate current, a stream of hot, 
ionized gas conducts current as it is 
blasted through the field. 

GE and Argonne are both working 
on six-T superconducting magnets for 
magnetohydrodynamic test facilities. 


74 | POPULAR SCIENCE 


OUTER-CONDUCTOR SUPERCONDUCTOR DIELECTRIC 
(2 HELICES) 


STAINLESS-STEEL ALUMINUM 
STABILIZER 
(2 HELICES) SCREEN 


BRONZE CORE 
(2 HELICES) 


SUPERCONDUCTOR 
(2 HELICES) 


E! 
TT 


OUTER INNER 
DIELECTRIC DIELECTRIC ALUMINUM STABILIZER 
SCREEN (2 HELICES) 


voltage step-down. Special bushings 
(photo) would allow transition from ul- 
tracold enclosure to room temperature. 


These plants will also investigate oth- 
er problems associated with this pro- 
cess—most notably, how to prevent 
the inner channel from corroding 
under the blast of hot gases. But if the 
superconducting magnets don’t work, 
you can forget the other problems. 
Without them, magnetohydrodynam- 
ics won't fly. 

Atom-smashing magnets 

Another important application of 
superconducting magnets is in build- 
ing the high-energy particle accelera- 
tors physicists use to uncover the fun- 
damental components and forces of 
nature [PS, Mar. '80]. The powerful 
magnets will be the driving force 
behind two accelerators now under 
construction: Isabelle, an intersect- 
ing-proton device at Brookhaven Na- 
tional Laboratory in New York, and 
the energy-doubling project for the 
existing accelerator at Fermilab in 
Illinois. 

Isabelle's goal is to smash together 
two streams of protons, each moving 
with an energy of 400 billion electron 
volts (giga electron volts, GeV). To 
reach that goal, Isabelle needs 1,100 
superconducting magnets capable of 
producing a five-T field. 

Development work on smaller-scale 


magnets made the goal seem eminent- 
ly reachable. But when Brookhaven 
contracted with Westinghouse to 
produce magnets 10 percent larger 
that would produce the desired field, 
the scaled-up units proved a major dis- 
appointment. 

The problem became evident as 
Brookhaven put the magnets through 
a standard technique called "train- 
ing," in which current is built up until 
the magnet quenches. With each 
quench the magnetic field increases as 
the magnet's parts settle into comfort- 
able positions like a sleeper snuggling 
into warm bedclothes. 

Brookhaven's experts thought that 
four or five quenches would be enough 
to produce the targeted five-T field. 
But most of them needed many more, 
and some never reached the target at 
all. As with GE's fusion magnets, the 
problem was structural. By scaling up 
just 10 percent, Brookhaven's Edward 
J. Bleser said, the amount of energy in 
the magnets doubled. When current 
was turned on, they just wouldn't hold 
together. 

New magnets with better support 
members are now being built. With 
cautious satisfaction, Bleser told me 
that two magnets produced in 1980 
met the five-T goal. Still, progress is 
slow. As we talked, Bleser led me 
through the magnet-production area 
to watch bobbins spin on a machine 
that was braiding the flat supercon- 
ducting tape for those magnets. “I 
need 1,000 miles of this," he said softly 
as we watched the tape inch out of the 
machine. 

It now appears that Isabelle will not 
reach its 400-GeV goal; 300 seems 
more likely, and even then the accel- 
erator will come on line two years 
behind schedule. 

Things are going better at Fermi 
National Accelerator Laboratory, 
where superconducting magnets will 
upgrade the accelerator from 500 to 
1,000 GeV. About 1,000 units produc- 
ing a 4.5- T field are needed, and they 
are steadily coming off the assembly 
line. "Last week we hit a rate of two a 
day," said Fermilab's Timothy Toohig. 
"And quality is better than the speci- 
fications." 

The magnets are already being 
installed. Every other week the accel- 
erator shuts down for two days so 
workmen can install the new mag- 
nets. They should all be in by the sum- 
mer of 1983, Toohig said. A string of 
21 magnets is already operating on a 
side beam of the main accelerator. 

Fermilab isn't lording it over Brook- 
haven. "We were lucky," Toohig said. 
"A lot of arbitrary decisions had to be 
made, based largely on intuition, and 
we made the right ones." 


It may seem that experimental 
physics has little bearing on the 
everyday world, but advances in su- 
perconductor technology in that area 
will apply to practical fields. Electri- 
cal engineering, for example. Super- 
conducting electric generators would 
significantly increase the output from 
existing power plants, and supercon- 
ducting transmission lines would save 
cost and energy in distributing that 
power. 

An electrical generator consists of a 
rotor (a spinning bar of copper) inside 
a stator (an iron electromagnet). The 
amount of electricity generated de- 
pends on the strength of the magnetic 
field; iron magnets are unable to 
produce fields of much more than two 
T. Superconducting stators can triple 
that strength. 

The new generators would use 
superconducting rotors, too. "Because 
there's no resistance, you reduce 
losses by a third over conventional 
machines," said James H. Parker of 
Westinghouse. 

The first superconducting rotors 
were built in the early 1970's— for rel- 
atively tiny generators of less than 
five-megawatt capacity. In the late 
1970's, Westinghouse and GE compet- 
ed for a contract from the Electric 
Power Research Institute to build a 
superconducting rotor for a 270-MW 
generator. Westinghouse won. 
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Fusion electromagnets must be built to 
confine 100-million-degree-F gas of hy- 
drogen nuclei—but can they withstand the 
internal stress? GE's superconducting 
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"This is the first utility-size ma- 
chine under design anywhere," Par- 
ker said. "We're close to the stage of 
mock-up testing now, and we'll have 
the machine at an operating utility for 
long-term tests by mid-1984.” 

Meanwhile, GE has gone ahead on 
its own. It boasts owning the largest 
superconducting rotor, a 13-foot de- 
vice built for an 18-MW generator. 


Refrigerated power lines 


Superconducting transmission 
lines would eliminate the consider- 
able resistance losses that affect con- 
ventional power lines—but that’s not 
what would make them cost-effective. 
That big saving is just about offset by 
the energy needed to refrigerate the 
lines. The real benefit comes from the 
fact that a superconducting cable can 
carry much more current than a con- 
ventional cable at the same voltage, so 
capital costs are lower. 

Brookhaven Lab is building a trans- 
mission-line test facility. Its three 
138-kilovolt superconducting cables 
will be in a liquid-helium-cooled en- 
closure and will cover a distance of 
just 330 feet, but that’s long enough to 
prove the principle. Tests will begin at 
the end of this year and continue for 
two or three years. 

The next stop on my tour took me to 
IBM’s research labs in Yorktown 
Heights, N.Y. Immersed as I was in 
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monster, designed for tests, will generate 
internal magnetic-repulsion forces of 
5,000 psi. Magnets for commercial plants 
would be more than four times bigger. 


giant magnets and power-plant equip- 
ment, I had difficulty adjusting to the 
micro-world of superconducting elec- 
tronics. The hardest part was accept- 
ing the improbable quantum effects 
that occur in the ultrasmall supercon- 
ducting devices that could constitute 
tomorrow's computers. 

In the everyday world, for example, 
when you build a proper wall, nothing 
goes through it. A superconducting 
computer is based on a device that 
assumes just the opposite—that elec- 
trons will tunnel through a barrier 
like baseballs flying through a stadi- 
um wall, but will leave no holes. 

That device is called a Josephson 
junction, named for the British physi- 
cist who discovered that when two 
superconducting layers are separated 
by a thin layer of insulating material, 
electrons will tunnel through. If the 
idea makes no sense to you, think of 
the electron as a wave. Since a wave 
has no fixed boundaries, there's a cal- 
culable chance that it will show up 
anywhere—such as on the other side of 
a barrier. 

The current flow across a Josephson 
junction can be turned on and off 
quickly by running voltage through 
the superconductor. That makes the 
Josephson junction interesting to 
computer makers, who are running up 
against some constraints of nature. 

One of them is the speed of light. An 
electrical signal travels in a wire just 
six inches in one nanosecond (bil- 
lionth of a second). If all of a comput- 
er's circuits could be crammed into a 
package with wires no longer than six 
inches, the computer could perform 
any operation in one nanosecond. 
However, an ordinary computer using 
semiconductor circuits would gener- 
ate so much heat that the tiny pack- 
age would melt. 

A superconducting computer would 
give off very little heat. One of today's 
large computers could be duplicated in 
a much smaller package, and its speed 
would increase dramatically. Its chips 
would not be single Josephson junc- 
tions, but devices called SQUID's (su- 
perconducting quantum-interference 
devices), which include two or more 
Josephson junctions. When the device 
is exposed to an appropriate magnetic 
field, the current in the junctions will 
oscillate. The interference pattern re- 
sulting from the oscillations in neigh- 
boring junctions can be used as the 
binary switches in a computer. 

IBM has invested more than $100 
million in a program to produce a 
superconducting computer. And it is 
about to pay off, project manager Wil- 
liam Anacker told me. "We have dem- 
onstrated that these devices work in 


[Continued on page 152] 
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 Hawaiii's deep-water test 
of ocean thermal conversion: 


Electricif 
from the sea 


A century-old dream 
come true? Ocean trials 
bring it nearer 


By TOM JOHNSON 


KAWAIHAE, HAWAII 


“It’s running from one-three-five to 
one-four-five," Jim Drahos called over 
his shoulder as he strode past me on 
the sugar-company dock at Kawaihae 
Harbor on the island of Hawaii. 

The 38-year-old master of the SS 
Ocean Energy Converter had just 
received a report on the speed of the 
current—1.35 to 1.45 knots—at a 
mooring site 18 miles west of here 
in the rugged Alenuihaha Channel. 

The current was of critical concern 
to the captain. His immediate goal 
was to secure his converted oil tanker 
to a buoy anchored in 4,000 feet of 
water—the deepest single-point an- 
chorage ever attempted. That done, 
the next step would be upending a 
half-mile-long, eight-foot-diameter 
bundle of plastic pipes and attaching 
it to a port in the ship's keel. 

According to plan, both tasks were 
to be accomplished in a maximum cur- 
rent of 1.2 knots. But for the past three 
days it had been running as fast as 
three knots. That might not sound like 
a significant difference to a landlub- 
ber, but when the current sweeps 
against an 18,000-ton ship dangling 
that ungainly snake, the dynamic 
forces are something a seafaring man 
must reckon with. 

Things looked hopeful on July 28, 
last year, when Drahos maneuvered 
his craft on station. The difficult moor- 
ing was accomplished. Launching of 
the pipe was scheduled. Then reality 
struck: Word came from Washington 
to put the project on hold. 
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It was one more delay in the U.S. 
Dept. of Energy (DOE) program to test 
the viability of generating electricity 
from the solar energy collected in trop- 
ical seas. One more stroke of whimsy 
by the gods who seemed to control the 
project. In addition to the Hawaiian 
deities Kanaloa, who rules the sea 
currents, and Madame Pele, who con- 
trols volcanoes, was there now a god 
toying with the decision-makers at 
DOE? The answer was to come 10 
weeks later. 

Drahos’s ship is a World War II 
Navy tanker extensively refitted into 
a floating energy laboratory. Its mis- 
sion is to test plant designs for ocean 
thermal-energy conversion (OTEC), a 
century-old concept whose time, many 
believe, has finally come. 

An OTEC plant would employ the 
temperature difference between sur- 
face and deep ocean waters to drive a 
closed-cycle heat engine similar to 
that in any electric power plant [Р5, 
June 75]. That temperature gradi- 
ent—about 40 degrees F—would per- 
mit only two or three percent of the 
potential energy to be converted to 
electricity, but the process would be 
economical, say its backers, because 
the fuel—ocean-collected solar en- 
ergy—is free. 


Tough questions 


Although the theory, and even most 
of the technology, of the OTEC process 
is not new, little research has been 
done in deep-water sites. DOE’s 
OTEC-1 program fills that need. 

The OTEC-1 ship does not generate 
electricity, only performance data. Its 
goal is to investigate problems that 
DOE believes must be solved before 
commercial-size plants are possible. 
How should the pipe that delivers cold 
water be designed? What type of heat 


exchangers are best, and of what 
materials should they be made? How 
quickly will marine organisms build 
up inside the heat exchangers, and 
how can this biofouling be controlled? 
What impact will many large plants 
have on the ocean environment? 

“We are trying to verify some OTEC 
plant-operating characteristics that 
could be used in the design of a pilot or 
demonstration plant,” DOE’s Jim 
Hartman, OTEC-1 project manager, 
told me. “Such a plant could convince 
utility companies that OTEC is an 
economically competitive technology.” 

The program is not without critics. 
Some experts feel more study should 
be done in friendlier waters—perhaps 
employing the hot-water effluents 
from existing power plants. Others 
think that OTEC-1 is an unnecessary 
hesitation step on the way to full-scale 
development. 

OTEC-type plants using waste heat 
from power plants are being consid- 
ered by DOE. According to officials, 
however, the two schemes are differ- 
ent enough that they require separate 
development. As for leapfrogging 
OTEC-1, Hartman says that "lessons 
learned from the test plant will 
decrease costs and increase efficiency 
when a pilot plant is built." 

The OTEC-1 program comes almost 
exactly 100 years after French physi- 
cist-engineer Jacques d'Arsonval first 
proposed such a system. Several 
plants based on his work have been 
constructed. One, built in Cuba's Bay 
of Matanzas in 1929 by d'Arsonval's 
student Georges Claude, generated 
enough power to run the plant—but no 
more—before waves and currents de- 
stroyed the iron cold-water pipe. In 
the early 1950's, another French 
group tried again off the Ivory Coast, 

Continued 


Looking down the tube: Cold-water 
pipe is latched to gimbals assembly in 
bottom of ship (left). Gimbals isolates 
pitch and roll stresses, allows pipe to 
angle up to 30 degrees from perpendic- 
ular. In first two months of operating in 
vicious Alenuihaha Channel currents, 
however, deflection never exceeded 12 
degrees. In emergency, pipe could be 
quickly released. The nearly half-mile- 
long pipe (below) is actually three tubes, 
assembled separately from 80-ft. poly- 
ethylene sections and strapped together 
every five feet. Ring at far end is 50-ton 
buoyancy collar that enables pipe to 
stand vertically when released from the 
ship. Eucalyptus chips on beach (brown 
covering) were trucked in to prevent 
coral from cutting pipe. During assem- 
bly, pipe was placed on railroad car- 
riages for launch. Once in the harbor, 
pipe was towed 18 miles to OTEC site, 
where it was upended and keelhauled 
to the hull port. The pipe delivers up to 
78,000 gallons per minute of cold water 
to the OTEC condenser. 
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There's an acre and a third of heat- 
exchange surface in condenser that work- 
men are readying (above). Cold sea water 
runs through the 44 miles of titanium 
tubes while gaseous ammonia flowing 
between is cooled to liquid state. To pre- 
vent organic buildup, two biofouling con- 
trol methods are used: injection of chlo- 
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rine solution and pumping of sponge-rub- 
ber balls (inset) through tubes. Evaporator 
works on same principle as condenser, 
except warm water vaporizes ammonia. 
The two heat exchangers make for a tight 
fit in ship's hold (below). Filled with 
ammonia and water, they weigh a com- 
bined 670,000 pounds. 


but met with killing technical and 
political problems. 

Last year, a group of three industri- 
al companies and the state of Hawaii 
launched a tiny plant, dubbed Mini- 
OTEC, that succeeded in generating 
net power from ocean thermoclines for 
the first time [“PS/What’s News," 
Sept. '80]. Its 12 kilowatts were a sym- 
bolic milestone, but it solved none of 
the engineering problems that face 
builders of large plants. 

In 1977, the DOE—intrigued by the 
OTEC concept and nudged by political 
interest in Hawaii and Florida— 
issued a “request for proposal” for an 
OTEC test project. Global Marine 
Development, Inc. (GMDD, a manu- 
facturer of offshore drilling equip- 
ment, won the contract. TRW would 
supply major components. 


Scrap yard to floating lab 


Global's design called for refitting 
the T-2 tanker Chepachet, laid up in 
the Navy's reserve fleet since 1972. 
"The tanker was picked because she 
has turbo-electric drive," says Hart- 
man. "Once on site, the power system 
can be switched from driving the ship 
to running the pumps for the warm- 
and cold-water intakes." 

The Chepachet also had enough 
space belowdecks— when three tank 
bulkheads were cut away—to hold 
TRW’s massive evaporator and con- 
denser, and enough strength and sta- 
bility to support the 65,000-Ib. (wet 


weight) cold-water pipe and the gim- 
bals that latches it to the ship. 

But converting the aged tanker to a 
seagoing energy lab was not as easy as 
first thought. In fact, it had to be 
towed to the shipyard in Portland, 
Ore., where the overhaul took place. 

"She last served asa transfer tanker 
in Vietnam," said the ship's chief engi- 
neer, Claude Gammel. "The Navy fig- 
ured her for the scrap yard, so not 
much maintenance was done." 

When the ship reached Portland, all 
of its nearly 100 motors were in- 
spected, cleaned, and in many cases 
rebuilt. The galley and accommoda- 
tions for the crew and plant workers 
were upgraded. A new self-contained 
sewage system was installed. 

But the major remodeling took 
place in the midship and foredeck. A 
15-by-60-ft. section of the deck was 
torched away so the 55-ft.-long evapo- 
rator and near-equal-size condenser— 
along with I-beam supports, piping, 
and steel catwalks—could be dropped 
into the hold. 

In late May 1980— nearly 18 months 
after the ship arrived in Portland—the 
rechristened SS Ocean Energy Con- 
verter was ready for sea trials. Then 
Madame Pele’s mainland minion, 
Mount St. Helens, belched. 

Mud and debris choked the Colum- 
bia River, and the vessel had to stay at 
the Portland dock until the Corps of 
Engineers dredged the channel. A few 
weeks later, the ship was checked out 
during its first self-powered sea run in 
eight years, and headed for Hawaii. 

Three months before the ship left, 
though, a Global Marine crew began 
fabricating the massive cold-water 
pipe on the beach at Kawaihae. 

The pipe is actually three 48-in.-dia. 
polyethylene tubes. The tubes were 
shipped to Hawaii in 80-ft. sections 
and fused together on the beach. "The 
fusion bonding creates a pipe as strong 
as the base material," says Neil Slate, 
GMDI senior mechanical engineer. 

As the tubes were fabricated, they 
were hoisted onto a carriage on a spe- 
cial railroad track. The track system 
was vital because the tubes expanded 
and contracted in response to the sun. 
The track, running to the water's 
edge, also provided a way to get the 
million-pound pipe off the beach. 

All of that weight is not just poly- 
ethylene, of course. The cold-water 
pipe operates in a vertical position 
below the ship. Therefore, 110,000 
pounds of ballast hang off the bottom 
and a massive buoyancy collar of 
epoxy resin is attached to the top. 

In especially rough seas or when the 
ship returns to port to be outfitted for 
new tests, the pipe can be dropped 
from the gimbals, and it will stand 


vertically on the ocean floor. The col- 
lar has an acoustical beacon so the 
pipe can be relocated and attached. 

In addition to that beacon, linear 
variable-displacement transducers 
were mounted on the pipe just below 
the buoyancy collar to indicate the 
angle of the forces working on the 
pipe. Originally, the design called 
for a full package of instruments to 
indicate the shape of the pipe from top 
to bottom. "But senior management 
officials decided to save money by 
instrumenting only the top," said Car- 
mine Castellano, DOE's project officer 
in Washington. 

But then, after that long July of 
waiting for the currents to drop and 
finally mooring the ship on station, 
the officials suddenly realized what 
local fishermen knew all along: Cur- 
rents in the channel of two to three 
knots are not at all unusual. 

“The ultimate conclusion was that, 
in a worst-case condition, we could 
lose the pipe," Castellano said. 

Global Marine was asked to install 
36 more transducers along the length 
of the pipe. The ship left its mooring 
and returned to the dock at Kawaihae 
Harbor. Ten weeks later, the addition- 
al work was completed. 

With the new instruments in place, 
the cold-water pipe finally was tugged 
off the beach. It took 18 hours of care- 
fully coordinated communication be- 
tween a tug in the harbor and men on 
shore, but the launching went off 
without a hitch. The million-pound 
snake became a 65,000-pound eel as 
its natural buoyancy took over. 

Three days later, the half-mile-long 
pipe was towed out to the ship. "The 
seas were running from five to seven 
feet, but we got the pipe upended in 
about two hours,” GMDISs Arnie 
Klann said, Attaching it was just as 
easy: The pipe snapped into the gim- 
bals on the first try. 

Generating data 

With the outfitting and stationing 
problems at last overcome, OTEC-1 
got down to its real work: vaporizing 
and condensing ammonia. The energy 
system takes 80-degree-F water from 
the ocean’s surface and circulates it 
through 6,304 one-inch tubes in a 
shell-type evaporator. Liquid ammo- 
nia, the working fiuid in the closed 
cycle, is sprayed over the hot tubes, 
causing it to vaporize. 

The vapor—at approximately 125 
psi of pressure—could power a turbine 
and generate one megawatt of elec- 
tricity. In OTEC-1, however, the va- 
por goes straight to a condenser, 
where 40-degree water pumped from 
the ocean depths reliquefies it. 

The purpose of this continuous cycle 


is to test the heat-transfer efficiency of 
the evaporator and condenser. Since 
any OTEC plant must operate at a 
very low temperature differential, it is 
crucial to get the best possible perfor- 
mance from the heat exchangers. In 
OTEC-1’s heat exchangers, there are 
88 miles of tubing. The pipes are made 
of titanium—costly, but thought nec- 
essary to maximize efficiency and 
minimize corrosion and biofouling. 

“Both of the heat exchangers are 
heavily instrumented,” said Jeff Tay- 
low, GMDI's test plant project engi- 
neer. "Thirty tubes in different posi- 
tions are bled out to high-accuracy 
instruments so we can get data on 
water pressure, flow rate, and temper- 
ature throughout the tube bundle." 

Another set of instruments mea- 
sures the rate of biofouling. Buildup of 
scale and slime in the heat exchangers 
is a severe problem because all types 
of marine creatures are attracted to 
the boat by the smorgasbord of edible 
delights discharged with the nutrient- 
rich cold water. Small organisms are 
constantly sucked in past the screens 
over the warm-water intake. 

Two systems of biofouling control 
are under test. À mechanical means, 
called Amertap, uses 600 sponge-rub- 
ber balls to scrub out the pipes. The 
balls are pumped randomly through 
the miles of tubing. À chemical system 
uses a Chloropac to generate chlorine 
from the sea. Powered by a diesel gen- 
erator, it electrolytically produces so- 
dium hypochlorite and hydrogen gas. 
The gas is vented, and the chlorine 
solution is injected into the pipes. 

After about nine months of tests on 
these heat exchangers, the SS Ocean 
Energy Converter will return to port, 
and up to four smaller pairs of heat 
exchangers will be installed for more 
shipboard experiments. The replace- 
ment evaporators and condensers in- 
clude vertical shell types, ones with 
plates instead of tubes, and others of 
aluminum instead of titanium. 

The next step after OTEC-1 will be 
a demonstration plant that produces 
usable power. "Right now, we are 
planning what we call a 10/40 plant," 
Hartman told me. 

That would be a group of four mod- 
ules, each capable of generating 10 
megawatts of electricity. "With a mod- 
ular system, if one unit breaks down, 
you lose only one-fourth of your gen- 
erating capacity," Hartman said. 

Then, DOE hopes, private industry 
wil take over. By the end of the 
decade, dozens of OTEC plants could 
be operating in the tropical waters off 
Puerto Rico, Florida, Hawaii, and the 
Virgin Islands—assuming, of course, 
that Kanaloa, Madame Pele, and the 
god of the bureaucrats cooperate. 
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How our spacecraft 
will Plug INTO 


Powersat 


A power system that emerges from the 
Shuttle like a cosmic chrysalis? Future 
experiments in space may depend on it 


By JIM SCHEFTER 


It's 1986 and the night sky is spectacular. A giant glowing 
comet dominates the heavens. But as you watch, a huge, 
brilliant star bursts from the western horizon, climbs with 
awesome speed toward the zenith, then sets seven minutes 
later in the east. 

If all goes well, the brightest objects in that 1986 sky will 
be Halley's Comet and a big-winged orbiting station that 
supplies solar-generated electricity to other space vehicles 
and instruments. 

The station is a major new development system from 
potentially the most important aerospace competition of 
the early 1980's. It is a Shuttle-launched electrical power 
utility in orbit. 

Now about a year into an 18-month design competition, 
work on NASA's proposed Power System is yielding fasci- 
nating results at both TRW Defense and Space Systems in 
Redondo Beach, Calif., and McDonnell Douglas Astronau- 
tics in nearby Huntington Beach. One of the two competi- 
tors could be selected later this year to begin building the 
system. 

The Power System's first purpose is to extend the in-orbit 
lifetime of a Space Shuttle Orbiter and Spacelab for up to 
60 days. The Orbiter's built-in capability is only about sev- 
en days, partly because of limitations on the chemicals con- 
sumed by fuel cells. 

But the Power System can be much more than a utility 
feeding electricity to a Shuttle. It could be the true begin- 
ning of industry in space. 

In fact, NASA and the competing designers agree that 
the best Power System concept should call for a multipur- 
pose orbiting machine that can operate as well as a free- 
flying host for experiments and instruments as it does for 
sortie-type missions joined to an Orbiter. 

The building-block approach is crucial. Both competitors 
are designing a station that meets all current needs for 
power in space while retaining the ability to grow with 
future needs. The results are two initial designs that use 
the largest solar-array wings ever put into orbit. TRW's 
design calls for two wings, each 150 feet long by 28 feet 
wide, while McDonnell Douglas would put up a station 
(artists concept, opposite) with slightly smaller wings. 
(The solar array for the Tracking and Data Relay Satellite 
System, which is the largest array now being built, is 
"only" 56 feet from tip to tip.) 

The TRW version would have a central control module 
20 feet wide that would include multiple payload-berthing 
ports, control-moment gyros for attitude control, a reboost 
rocket, and electrical and communications subsystems. 
McDonnell Douglas is designing a station with a longer, 
narrower central module and a 200-foot-plus wingspan, tip 
to tip. 

Early NASA expectations call for the station to deliver 
25 kilowatts of power after five years in space. Allowing for 
normal solar-cell degradation, that means designing for a 
day-one, full-power output of more than 60 kilowatts. 

Adding to the eerie look of both preliminary designs is a 
tall thermal radiator extending from the control module 
and perpendicular to the solar arrays, almost like a rect- 
angular shark's fin cutting through the ocean of space. 

"It's an intriguing project," explained Dr. Herb Lassen, 
TRW's project engineer and a widely known veteran of 
the Pioneer deep-space program. "This whole business of 


working on a space transportation system is different. 
We're designing battery modules, for instance, that each 
weigh twice as much as an entire Pioneer spacecraft. There 
are six of those modules in the system." 

Weight of the TRW Power System would be about 28,000 
pounds-less than one-half the payload capability of a 
Space Shuttle. The McDonnell Douglas design would 
weigh about 2,000 pounds more. The TRW version would 
be packaged into a compact unit that leaves room in the 
Orbiter payload bay for other pallets of experiments or sat- 
ellites; McDonnell’s design nearly fills the bay. 

That's no problem, McDonnell designers said, because 
the Power System would be the primary payload when it is 
launched—a mission tentatively proposed for mid-1986. 
“What’s important is that the station have certain capabil- 
ities,” said Wayne Marcus, McDonnell’s deputy program 
manager. “It has to communicate through the tracking- 
satellite system, have exact attitude control for stable 
pointing, deliver up to 25 kilowatts to payloads, and have 
provisions for thermal heat rejection.” 

Once in orbit, the Power System would be lifted from the 
Shuttle’s payload bay and its long solar wings deployed. 
Antennas would unfurl, the thermal radiator would 
extend, and the station would be open for business. 


Satisfying Shuttle-mission power demands 


Up to now, the competing designs have been similar. But 
the two aerospace companies differ dramatically in their 
docking concepts. TRW would maneuver the Shuttle to 
plug into a pallet that extends out from the payload bay. 
McDonnell would insert two legs jutting from the station 
into ports in the bay. 

Either way, the Power System now will supply more 
electricity to spacecraft and a variety of instruments than 
ever before. "There has never been enough power available 
in space," said Fritz Runge, a manager of Space Payload 
Programs at McDonnell Douglas. "Now we're changing 
that." 

TRW's Lassen agrees. "Power in space is expensive, and 
it's a rare commodity," he said. "It's hard to find, and it's 
mandatory to hoard it. Even then, no matter how much you 
have, it’s never enough. Somebody will want more than 
you can provide." 

Juggling the power requirements of known and antici- 
pated Shuttle missions is a major part of the design efforts 
underway. Some payloads make enormous demands on a 
power supply. The Materials Experiment Carrier, a mul- 
tipurpose unit for conducting a variety of material-process- 
ing experiments, can draw 10 kilowatts. But some other 
experiments require little more power than a few light 
bulbs. 

Even with 25 or more kilowatts available for payloads, 
part of design planning includes the need to close down 
some experiments intermittently, which calls for intricate 
timing. System designers have examined about 75 known 
payloads already scheduled for the Shuttle to determine 
maximum, minimum, and optimum power requirements. 

“Small payloads are mostly viewers," Runge said. "They 
want to look at something—stars, sky, Earth. And they're 
also scanners. They don't want to just stare at something, 
they want to look around." That means that each payload 
must be analyzed to determine thermal properties, point- 
ing specifications, communications and data recording, 
and much more. Some payloads, for instance, need high 
pointing accuracy. And some need only to be in zero gravity 
but take up valuable space. 

Both Lassen and Runge see the Power System as a major 
factor in classic space experiments: solar studies, astro- 
nomical observations, and Earth and atmospheric monitor- 

Continued 
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ing. With increased power available in orbit on demand, 
new generations of advanced observatories are certain to 
follow. | 

"It's going to be a power-rich base, and that's going to 
open a whole new dimension in instrument design," Mar- 
cus said. "The weight factor is going to be less important to 
design, and so is the power factor." 

For more than two decades, the design procedure has 
involved creating a special-purpose satellite to carry one or 
more related instruments. Once approved and funded, the 
satellite is built, launched, completes its mission, and 
becomes derelict. 

The Power System would become a general-purpose plat- 
form. Shuttle crews would plug a scientist's instrument 
intothe system, leave it for the required time, then retrieve 
it and plug in somebody else's instrument. With that kind 
ofcapability being considered in the design phase, the Pow- 
er System becomes much more than an orbiting generating 
plant. It becomes both a utility and a host operation that 
meets multiple needs. E JE. 

Multi-mission applications are a key element in both 
Power System designs. In the sortie mode, the station re- 
mains mated to the Orbiter for missions lasting up to 60 
days. But eventually the Orbiter must go home. At that 
point, the Power System proves its versatility by becoming 
a free-flyer. Its own reboost module could be used to alter 
its orbit as needed. FU | 

But if no free-flying mission is needed, the Power System 
would be left in a dormant storage mode. Its long solar- 
array wings would be retracted by about 90 percent, and 
the radiator would be restowed. In this configuration, the 
station would generate only enough power for its own use 


FREE FLYER 


Operating sequence for 25-kilowatt Power System, proposed by 
TRW, is shown here from Space Shuttle launch to eventual 
recovery and landing. Power System's primary purpose is to 
extend the time the Space Shuttle Orbiter and Spacelab can 
spend in orbit by supplying electrical power and other functions. 
But after the Orbiter's return to Earth, the Power System can also 
operate as a free-flying host to service other missions. After an 
estimated free-flight life of five years, both this TRW design and 
McDonnell Douglas's would retract solar-array wings and anten- 


nas so the craft could be stowed in the Space Shuttle's bay and 
be returned to Earth for repairs and renewal of power supplies. 


or for a minimum number of scientific experiments. Then it 
would await reactivation by some future astronauts. 

Ultimately the system would reach the end of its useful 
life, now estimated at about five years. In that time solar 
cells degrade, impacts by micrometeorites or space dust 
cause cells to fail, and electronics develop glitches. 

But this system won't be discarded. Rather, it will be 
restowed and returned to Earth for refurbishing. To reduce 
costs and ensure long-term reliability, the designs are 
based on existing technology. 

"This is a revolutionary idea," said Robert Sharples, 
TRW's assistant manager for system engineering. "It's a 
platform that can be either captive or free-flying, and it can 
be the host for a variety of applications. I think we're talk- 
ing about the end of the expendable satellite." 

Three of four Power Systems, each operating in different 
orbits, are likely to be launched in the late 1980's. And the 
basic Power System design calls for a central core large 
enough to give a spacesuited astronaut working room. 
That work area would not be pressurized, at least not in an 
early version of the system. 

"But this is a stepping stone toward larger and more 
complex operations in space," said Marshall Novick, pro- 
gram manager for TRW. "We're looking at an add-on capa- 
bility that could see development of large communications 
platforms, for instance, or even habitation modules that 
could be easily installed." 

Sharples looks ahead to an even greater potential for 
NASA's proposed Power System: "We could be defining the 
core of a permanent space station," he said. "It's an idea 
whose time has come. These are just the opening shots in 
our effort to put this technology to work." E: 
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From France: 


160-mph 


train 


Unique high-speed vehicle 
has swivel action, but 
no breaks, between cars 


By WILLIAM SERTL 


LYONS, FRANCE 


I took a seat in France's new TGV (trés 
grande vitesse, or very high speed) 
train for a test run. The car interior 
was comfortable but Spartan—more 
like a jet aircraft than a train 
designed to whisk passengers at 160 
mph next fall between Paris and 
Lyons. 

Then we started moving, accelerat- 
ing smoothly and rapidly. Moments 
later, we were traveling at 100 mph; 
soon, at 125 mph, we were zipping 
past cars on the highway. Minutes lat- 
er, the sensation of high speed was 
even stronger. “Ladies and gentle- 
men," came a public-address an- 
nouncement, "we are now traveling at 
160 mph." I didn't feel plastered to my 
seat as we accelerated. But when I 
stood up there was a strange sense of 
disequilibrium. 

France has spent over $1.1 billion 
since 1970 on TGV, Europe's first 
high-speed passenger rail line. That 
cost includes a new roadbed with twin 
tracks for exclusive TGV use. Powered 
by electricity from overhead wires and 
running on standard French single- 
weld rails that banish clickety-clack 
sounds, TGV will chop two hours off 
the previous Paris-Lyons running 
time. 

French engineers are planning ad- 
ditional routes. Italy, Germany, and 
the United Kingdom also have high- 
speed projects under way. A European 
railroad master plan, which could sig- 
nificantly reduce the use of fossil fuels 
for conventional travel between city 
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centers, calls for high-speed trains 
across the continent. France and En- 
gland are still negotiating over a tun- 
nel under the English Channel. 

As I boarded the TGV, its sleek 
appearance, with tapered snouts at 
either end, reminded me of a world's 
fair exhibit on futuristic travel. The 
TGV shape evolved during track and 
wind-tunnel tests for aerodynamic ef- 
ficiency. The train rides about one foot 
closer to the track than do convention- 
al trains. 

But as I walked through the TGV, 
the absence of clanging and rattling 
between its eight cars emphasized a 
unique design feature: The 660-foot- 
long TGV is a single train set with 
swivel action, but no break, between 
cars. There are two engines (one at 
each end). 

Instead of wheel mounts or bogies at 
both ends of the cars, a special four- 
wheel bogie carries the ends of two 
adjacent cars. Passengers need not sit 
over noisy, vibrating wheels. Long coil 
springs extend from the bogies high 
into the connecting part of each car. 
The cars do not separate except for 
special servicing, but two train sets 
may be hooked together, doubling pas- 
senger capacity to 600. 


From the driver's seat 


À visit to the engineer's cab was the 
most thrilling moment. Peering down 
the straight expanse of track ahead, 
the sensation of speed was exhilarat- 
ing. At TGV speeds, semaphore types 
of signaling devices along the track 
would be unsafe. Instead, signals are 
received from electronic devices in the 
track that "read ahead" and display 
speeds to be observed by the engineer 
on digital readouts. 

French National Railroads (FNR) 
chose to have driver-controlled trains 


with computer backup rather than 
computer-controlled trains with hu- 
man supervision. An FNR spokesman 
said, "People don't feel comfortable 
with a computer running a train. As 
long as a human supervisor had to be 
present anyway, it made sense to have 
him drive the train." 

The TGV computer system is more 
than a polite reminder to the driver: It 
wil stop the train if unheeded, 
through a device that initiates auto- 
matic braking. Braking reverses driv- 
ing axles and operates standard fric- 
tional discs on the carrying axles. 
FNR indicates that new dynamic- 
braking developments could eventu- 
ally replace the frictional brake and 
help reduce maintenance costs. 

An absence of level crossings along 
the track improves safety. Roads and 
highways were reconstructed either 
over or under the railway. Tunnels 
were not built, because of the expense. 
One small side benefit from high- 
speed travel was the ability to 
increase the steepness of track gradi- 
ents at some locations. 

FNR considered using existing 
track between Paris and Lyons but 
had to drop the idea. Heavy freight 
and passenger traffic on the line made 
frequent high-speed service impossi- 
ble. Equally important, to compensate 
for the pull of centrifugal force on 
curves, French rails are inclined 
toward the inside of the curve. The 
inclination depends on the radius of 
the curves and train speeds. Since 
speeds would vary greatly with the 
introduction of TGV's, a compromise 
curve for both the slowest and fastest 
traffic was unfeasible. All curves on 
the new line have a large radius. 

TGV's will begin commercial opera- 
tion at 160 mph, gradually increasing 
speed to 190 mph after 1983. LB 


Bulel-shaped TGV train has been.-test- 
tim at over 200 mph.-Passengers in Sec- 
ond. class (inset) ride4n.quiet belted com- 


« fort between’ cifies of Paris and Lyons 


Making planes 
lightning- 
proof 


Lightning strike simulated in McDonnell 
Douglas lab hits wingtip of scale-model 
AV-8B and flashes away from model's tail. 


Artificial lightning in labs 
helps designers prevent 
fatal strikes in the air 


By BEN KOCIVAR 


A thunderstorm rumbled miles away. 
There was no local turbulence, no sign 
of lightning. The air at 9000 feet was 
smooth and clear as an Air Force 
fighter plane loafed along at 200 
knots. Suddenly, there was a flash and 
a jolt. Lightning struck the nose of the 
aircraft. In a fraction of a second it 
raced along the fuselage and arced off 
the tail. 

Fortunately, neither the plane nor 
the pilot was injured. In fact, harmless 
strikes like this occur on most all- 
weather aircraft during a flight life- 
time. But lightning can also produce 
explosive shock waves and damage 
airplane structures. Several unex- 
plained airline catastrophes are 
thought to have been caused by light- 
ning. 

And now, with sensitive on-board 
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electronic-control systems and com- 
puters playing critical roles in aircraft 
flight, there’s growing concern about 
how to make planes safe both physi- 
cally and electrically from lightning. 
As a result, four government agencies 
—NASA, the FAA, the Air Force, and 
the Navy—are coordinating efforts to 
develop lightning protection for air- 
craft. 

Because aircraft actually fly 
through a lightning bolt, more than 
seven lightning "restrikes" can hit the 
fuselage as it passes through the dis- 
charge. Such restrikes are only half 
the intensity of the original strike, 
which may be as high as 200,000 
amps. But they produce temperatures 
hot enough to melt thick metal air- 
craft skins. 

At McDonnell Douglas in St. Louis, 
models of various aircraft are sub- 
jected to simulated lightning bolts 
some 30 feet long. Depending on the 
model, this artificial lightning is 
attracted to different initial strike 
points. Then, to simulate restrikes, 
large wind tunnels are used to blow 
the lightning bolts back across the 


fuselage. Each aircraft design re- 
ceives 200—300 lightning tests. 

Test results show where wing thick- 
ness must be adjusted to protect fuel 
tanks. Metal coatings can also be 
sprayed on nonconductive surfaces for 
lightning protection. Wires exposed to 
the surge of current from strikes can 
be rerouted and shielded. 

Military aircraft not only require 
protection from nature's awesome 
bolts of electricity, but also from pow- 
erful electromagnetic impulses gener- 
ated by nuclear explosions. At Kirt- 
land Air Force Base in New Mexico, a 
new F-16 fighter was subjected to over 
3100 such impulses simulating those 
from a nuclear blast. 

Some 1200 measurements were 
made of voltages induced in the air- 
craft's major electrical circuits. The F- 
16, mounted atop a 30-foot-high wood- 
en platform, survived the tests with- 
out circuit burnouts or equipment 
malfunctions. New research has 
clearly "hardened" military fighters 
against lightning. The next step is to 
apply this technology to civil aircraft 
as well. 
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your own home. But skyrocketing build- 
S ing costs, record mortgage rates, and 
rising energy prices have been turning 
the dream into a nightmare. To add to 
the gloomy picture, experts at the 
National Assn. of Home Builders Con- 
vention earlier this year predicted that 
soon we'll be paying even more for 
houses that are even smaller (also see 
"Shop Talk"). 

In the midst of the gloom and doom, 
the editors of POPULAR SCIENCE noticed an 
interesting trend: Through mail and 
telephone contacts, in our travels, and 
from our correspondents, we were 
hearing of exciting and innovative 
schemes that proposed to bring down 
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High-tech 
Houses 


It's still the American Dream: to live in 


pr acq SERS he MRL es ORE e "Rc ERE TF ir RR o 
e S Pie he QU cree UU r EIT E, 


EN 


А AE uA в T^ = "TE 
5 de kn л, күс |: 
әк ЙГ М PER ‚ЕТ 
E EE n 


the cost of housing—both the cost of 
building homes and the costs of keeping 
them running. We quickly realized that 
the technology was so varied and the 
schemes so numerous that the best way 
to publish them was to create this spe- 
cial section. 

In it you'll find features on new shapes 
for underground homes; new passive 
solar designs for manufactured houses; 
super-insulated homes that theoretical- 
ly don't even need a furnace; a passive- 
solar vacation home you can order 
plans for; plus an encyclopedic feature 
on high-tech building techniques that 
includes the house pictured above. 

So turn the page and start dreaming 
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THE ONLY TOOLS YOU NEED TO 
HOOK UP A PEERLESS 
O-IT-YOURSELF FAUCET. 


Take the high cost of plumbing into your own two hands. 
Because with a Foorvess, it's easy to be handy. 


1. All yen dividing te fancetinto the 2. Secure it with a quick twist of the 3. Push supply tubes into vauick: -con- 
nectors, tighten the coupling nuts. All 


deck.. Wrist.. 
by hand. Everything is in the package. 
Look for Peerless No Tools Hookup faucets E PEERLESS 
in the specially marked packages. | 
7: Be sure to look for the 


Peerless Water Filter at your 
Peerless Faucet dealer. 


© Copyright 1980 


Masco Corporation of Indiana 


So well wrapped, they 
may not need a furnace 


By DANIEL RUBY 


The conventional-looking house pic- 
tured above has very unconventional 
fuel bills. During an entire icy Sas- 
katchewan winter, Peter and Judy 
Fretz's house used only as much fuel 
as a standard house would have 
needed in two weeks. 

The secret is under the skin: 12 
inches of insulation stuffed into dou- 
ble exterior walls; greatly increased 
insulation in the floors, ceilings, and 
foundation; a tightly sealed vapor bar- 
rier; and vestibule entries. 

The Fretz house is one of a relative 
handful of homes in the U.S. and Can- 
ada that are pointing the way to a new 
trend in building. Super-insulated 
houses—also called low-energy or con- 
servation houses—approach home 
heating by cutting energy demand 
instead of increasing supply. People 
who have built and lived in them 
believe that they perform better and 
cost less to build than houses with 


complicated active or passive solar 
systems. 

In fact, super-insulation is a kind of 
passive solar design. Multiple-glazed 
windows are concentrated on the 
south side, and direct solar gain is an 
important source of heat. But, because 
heat travels both ways through win- 
dows, much less glass is used than in 
most passive homes. Also, no special 
attention is given to adding heat-stor- 
age mass. 

Instead, dramatically increased in- 
sulation and decreased air leakage 
seals in the modest solar gain and the 
internal heat given off by human bod- 
ies and electrical appliances. The 
result is an energy saving of at least 
75 percent over a house with average 
insulation (see chart). A similar sav- 
ing results in summer: By keeping hot 
air out, air-conditioning cost ap- 
proaches zero. 

Some super-insulated houses can 
even get by without a backup heating 
plant. “That’s the quantum jump,” 
says Harvard researcher William 
Shurcliff. “That $4,000 saving makes 
up the cost of the other features.” 

Continued 
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The Fretz house walls, two sets of 2x4's 
separated by plywood plates and sheath- 
ing, were constructed in sections, then 
raised into place. Continuous vapor barri- 
er covers inside of plywood. Windows are 
concentrated on south; overhangs pre- 
vent overheating in summer. Fretzes 
modified the Cape Cod design with help 
from Saskatchewan Research Council. 


MAY 1981 | 89 


So far, few builders have been con- 
fident enough to eliminate the fur- 
nace, and most super-insulated 
houses have cost three to eight percent 
more to build than homes with aver- 
age insulation. 

The slight capital-cost penalty does 
not dampen enthusiasm, though. 
"Within a few years, super-insulation 
will be the commonplace of building," 
says Wayne Shick, a retired Univ. of 
Illinois architect whose 1974 Lo-Cal 
House design is credited with starting 
the super-insulation boom. 

After Shick published his design 
in 1976, other academic and scien- 
tific groups took up the crusade. The 
Saskatchewan Research Council built 
and monitored a demonstration house 
that incorporated many of Shick's 
ideas. The same group is now sponsor- 
ing a "parade" of energy-efficient 
homes in Saskatoon. 

But the breakthrough came when a 
number of independent owner-build- 
ers, including the Fretzes and Eugene 
Leger ["Double-Wall House," Oct. '80], 
applied the concept in actual homes. 

"I call those people the granola 
boys," says Harry Hart, a commercial 
builder in Lorton, Va. "Now it has 
gone beyond that stage." Hart has 
developed two subdivisions of houses 
based on the Lo-Cal design, and Ener- 
con Builders, in Regina, Sask. has 
sold 70 super-insulated homes and li- 
censed its design to other builders. 


"Business is flying," says Enercon's 
Leland Lange. "In our area, all sectors 
of the industry—from the subtrades to 
the financial institutions—are getting 
involved." 

Harry Hart is not so sanguine. He 
says that only about 20 percent of his 
buyers were sold by the energy effi- 
ciency of his houses. "The consumer is 
a funny cat. Many buyers say they are 
interested in energy, but they base 
their decisions on items like fancy 
bathroom fixtures." 

"Energy awareness in building may 
have to work its way from the north 
down," comments Shick. "But as en- 
ergy prices continue to soar, there will 
be a moment of awakening." 

While super-insulation backers are 
universally excited about the concept, 
specific designs vary. Some favor dou- 
ble walls with 8% inches of insulation, 
some 12 inches. Others get by with 
single 2x6 or 2x8 walls with exterior 
sheet insulation supplementing stan- 
dard fiberglass batts. Some require an 
airtight seal, heat exchangers, and 
vestibule entries. Others say these 
aren't needed. There are many pieces 
to the super-insulation puzzle. How 
they go together makes a big differ- 
ence (see box). 

Right now, many super-insulated 
houses are rather plain looking. But 
this is a result of builders and buy- 
ers trying to reduce cost, not of de- 
sign limitations. Within certain con- 


straints, such as the number of win- 
dows and overall size of the house, 
super-insulated houses could be archi- 
tectural eyecatchers. 

Will they replace other types of 
solar design? Shurcliff says there will 
still be a role in very sunny areas for 
passive houses with huge amounts of 
glass and thermal storage. "But al- 
most every kind of house has some 
sort of catch," he says. "With super- 
insulated houses, nobody has found an 
Achilles heel." 


CONVENTIONAL : 
HOUSE a 


81,090 


HEAT LOSS (BTU/H) 
FROM ENERCON'S 
PASQUA HOUSE 

VS. 
CONVENTIONAL HOUSE 
(BOTH 2,660 SO. FT.) 


TOTAL 
VENTILATION 


DOORS AND Ё 
| WINDOWS 


PASQUA 
HOUSE 


19,865 „== 


Pieces of the puzzle 


Typical insulation values and other fea- 
tures of a super-insulated house are 
shown in the drawing, but designs vary 
widely. “The key to a cost-effective design 
is striking a balance among the many ele- 
ments," says David Robinson, a Honey- 
well development engineer who devised 
mathematical techniques to help design- 
ers. "If you are going to use only double 
glazing in the windows, for example, then 
it's a waste of money to put more than 
R-21 of insulation in the walls." The 
required R-values will determine what 
kind of wall construction is needed. Rob- 
inson's guidelines also indicate that you 
should spend the same amount of money 
on energy-saving installations as you'll 
spend on fuel over the life of the house. 
But his methods don't yield easy deci- 
sions on some other features. Air-lock 
doors? The experts are split. They also 
dispute the importance of a perfectly 
sealed vapor barrier. Wayne Shick says a 
barrier is important mainly to protect 
insulation from humidity; perfect seal 
is less cost-effective than using super- 
ior windows. Leland Lange says sealing is 
crucial. "Upward of 40 percent of the 
energy load in an average house comes 
from heating infiltrated air." If sealing 
drops air-change rate to under 0.2 an hour, 
a fresh-air heat exchanger [PS, Oct. '80] 
may be needed to combat indoor pollution. 


NOTES! I- WINDOWS CONCENTRATED ON SOUTH. 
TOTAL WINDOW AREA 16 LEGS THAN 10% OF FLOOR AREA 
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Whether you're replacing one leaky, drafty window 
or a houseful of worn-out energy wasters, Andersen? 
Perma-Shield* windows offer exactly what you need: 
Quality. 

Trim, beautiful Perma-Shield windows are more than 
just replacements. They're the same high-quality 
windows that Andersen has been building for over 75 
years. The same windows used in new homes. 


Fuel savings. 
(Т) Solid wood core provides maximum insulation. 
(2) Two panes of glass, not just one, to cut heat loss. 


Optional triple glazing system available to cut heat 
loss even more. 


Weathertightness. 


(4) At least two times better at sealing out leaks 

and drafts than air-infiltration standards require.* 
Low maintenance, long life. 

(5) With a tough, rigid vinyl exterior in either white 
or earthy Terratone color, these windows won't rot, 

rust or corrode. Won't need painting irs Riek years. 
(Gliding windows available in white only. Double- 
hung sash has a long-lasting, low-maintenance finish.) 


Quick, custom installation. 
The Andersen window replacement system custom-fits 
stock size Perma-Shield windows to virtually any 
window opening. There's no waiting for special-sized, 
custom-ordered windows. 
Get a better window the second time around. 
Tell your replacement/remodeling contractor 
to use Andersen Perma-Shield windows and ging 
doors. Or see your Andersen dealer. He's in the 
Yellow Pages under “Windows.” 


Andersen Perma-Shield windows are available in these styles: 


| Casement. Awning. E Gliding. Double-hung. 
mn | "us The beautiful way to save fuel” 
— — Andersen Windowalls 


To: Andersen Corp., Box 12, Bayport, MN 55003 


Please send a FREE COPY of the Andersen guide 
to window and gliding door replacement. 


Name — 


| Free! 


Get exactly the Address 

information you 

need to replace City 

your windows! State Zip 


*"N'WMA Industry Standard 1.8. 2-73. 800038 Copyright @ Andersen Corp., Bayport, MM 1980, 


022-0581 


PS leisure-home plan 


Thermally 
layered 
retreat 


It's partly underground—it’s all 
passive solar. Paired wood stoves 
provide the only backup heat 


By AL LEES 


Whatever the temperature and wind conditions outdoors, 
thermosiphoning ensures comfort throughout this unique 
multi-level house. The rising of heated air generates cur- 
rents that work to dissipate heat in summer or capture it 
for reuse in winter. 

Award-winning architect Alfredo De Vido, who designed 
this house for PoPULAR SCIENCE, describes it this way: 
"There are two basic heating modes and two for cooling. 

"A. Cool weather: Shades to the greenhouse are opened; 
living spaces benefit from direct solar gain and night- 
time radiation from thermal mass. Shades are pulled down 
over the greenhouse roof at night to conserve heat. 

"B. Cold weather: In addition to the above, the 'double 
roof ' between atrium and skylights collects a good deal of 
heat near the peak; a fan pulls this heat back down. 

"C. Warm weather: The greenhouse shade is drawn 
against the sun, and the vent at the top of the air chimney 
is opened. As air here heats and rises through the vent, it 
pulls cool air into the house through underground vents. 

"D. Hot weather: Atrium shades block the sun's pene- 
tration, and a fan in the plenum exhausts air through 
the house. The ‘layering’ of the house, plus all these con- 
trols, let you fine-tune the thermosiphon system to match 
the season." 

The key word in this design is control. The various 
options guard against overheating in summer and under- 
heating in winter. The backup wood stoves that flank the 
open kitchen concentrate their heat in the activity areas. 
These are isolated from the three bedrooms, which are set 
halfway into the earth platform, below. 


How to order your plans 


For architect's working drawings of this house, send your check 
to Alfredo De Vido, 699 Madison Ave., New York, N.Y. 10021. A 
single set is $60; four sets are $75. Complete materials list is $10 
additional. Three other De Vido houses are featured in Popular 
Science Leisure Homes—a book of 56 of the best designs in this 
series. Send $18.95 to Van Nostrand Reinhold Mail Order Ser- 
vice, 7625 Empire Drive, Florence, Ky. 41042. 
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Stairs coil up through layered levels, rising from sunken solar 
greenhouse and bedroom hall to room under ridge. Another stair 
climbs from mid-level entry. Atrium offers sun-tempered area for 
winter work/play, wood storage; in summer it's a breezeway. 
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Front section of house nests into an earth pedestal: Greenhouse 
and three bedrooms are all earth-sheltered. Sun through inclined 
south glazing heats thermal masses of partition wall and tile 
floors of main level. Heat travels up air chimney at back. During 
summer, it's vented outside through openable skylights at peak, 
acting on thermosiphon principle to cool the living spaces. 
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How they're building 
the new 


high-tech 
houses 


THE LIFTPLATE HOUSE 


By EVERETT H. ORTNER 


The system is magnificently simple: Cast all the concrete 
floors in the same form at ground level, one on top of the 
other, then lift them into place one at a time. It has been 
used for some time in big multi-story buildings. But with 
complex and expensive machinery, the system that is eco- 
nomical for large buildings is impractical for houses. 

Or was. Now architect Peter M. Vanderklaauw of Coral 
Gables, Fla., has scaled down the machinery and the cost, 
and has devised new control devices that make the lift-slab 
system—he calls his version Liftplate—practical and eco- 
nomical for individual houses. 
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Let's start with the concrete form at ground level. Van- 
derklaauw pours a slab six to eight inches thick, lets it cure 
a day or so, then spreads a bond-breaking compound (a 
waxy substance that keeps the layers separate) over it and 
pours again. And again. He ends up with a stack of slabs— 
or plates, as Vanderklaauw calls them because post-ten- 
sioned steel reinforcement keeps them thin as well as rigid. 
He has plates for the foundation floor, the ceiling/floor 
above it, the ceiling/floor above that, and the topmost ceil- 
ing. With the stack at ground level, workmen frame a roof 
over the top plate. Then Vanderklaauw starts lifting. 

The lifting controls, invented and patented by Vander- 
klaauw, are the heart of his Liftplate system. "Lifting is 

Continued 


Architect/inventor Vanderklaauw points to nut that prevents fall- 
back. Below it are sensor and counter. House at left, shown just 
after lift (lower photo), and completed, is in Florida Keys. 
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Steel, polystyrene, and con- 
crete combine into a rugged, 

energy-trapping wall (drawing) 
that's sculpted on-site into dra- 
matic hilltop houses (photo). 
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Structural-foam panels, sprayed with plaster, form walls of this 
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nothing," he says. "With hydraulics, you can lift the 
Empire State Building." The problems lie in controlling 
the hydraulic jacks and in protecting against fall-backs. 

He designs his houses with a specific number of "lifting 
points"—the steel poles that will support the hydraulic 
jacks as they pull the plates up, and that will end up sup- 
porting the house. For the house shown there were four. 
The trick is to have all jacks lift at exactly the same rate. 

To ensure that, Vanderklaauw runs thin wire from his 
lifting mechanisms through pulleys on the floor toward a 
central point and puts weights at the end of the wires. The 
wires pull against small metal tabs as they run through a 
sensing device invented by him. 

"If I have a synchronous lift, all the wires should travel 
across the floor at the same speed," Vanderklaauw says. If 
one wire moves faster than the others, its tab moves out 
farther, cutting out its pump until the others catch up. If 
one wire moves slower, the other pumps cut out until all 
are even. To prevent fall-back, a nut is automatically 
turned under the plate as it is lifted. The cost of Liftplate? 
About $4,000 per lifting point. The saving using his sys- 
tem? Vanderklaauw estimates 20—25 percent. 


SPRAYED-CONCRETE SANDWICH 


By SUSAN RENNER-SMITH 


It's a deceptively plain sandwich: a thick slab of insula- 
tion board between thin slabs of structurally reinforced, 
sprayed concrete. But walls made this way cut energy costs 
from 50 to 80 percent, reports Solarcrete Corp. (3635 
Turfway Rd., Erlanger, Ky. 41018). And a sandwich-wall 
building is cheaper to erect than a conventional one. 

To create the energy-trapping wall, Solarcrete locks two- 
to six-inch-thick polystyrene boards inside a framework of 
reinforcing steel bars (see diagram). The rebar frame lets 
the insulation butt together without gaps. For added struc- 
tural strength, reinforcing wire mesh is stretched over the 
unit. Then the wall is sprayed inside and out with a layer of 
high-density shotcrete. 

R-values of this infiltration-free wall range from R-19 to 
R-37, depending on insulation thickness. The wall uses 
only one-third the concrete of a poured wall and is cost- 
competitive with insulated concrete-block walls. Mark 
Graham, one of the system's developers, cites a further 
advantage: "The concrete supply is local, the insulation is 
lightweight. Materials that have to be hauled in because 
theyre manufactured someplace far from the job have 
caused building prices to go out of sight." 

Best of all, Solarcrete proves that energy-efficient con- 
crete-slab houses need not look dreary (see photo). The sim- 
ple construction encourages creative design. "You just 
carve the styrene panels into arches or rounded walls at 
the site," says Solarcrete President Bruce Poston. 

Construction-cost savings can be substantial. One Solar- 
crete building in Indiana cost 33 percent less to build than 
a comparable concrete-block structure. The owners report 
a hefty 84 percent saving in yearly energy costs, though 
this is partly due to the building's passive solar design. 

In fact, the Solarcrete wall was part of an all-solar sys- 
tem until the company realized the construction method 
had its own merit. But Solarcrete still offers an optional— 
and unique—active solar-heating design. The solar collec- 
tor is built right into the south wall. Poston describes 
the process: “You just cut channels in the styrene for col- 
lector pipes and set them in place before you finish the wall. 
Then you paint the concrete a dark color and add a glass or 
plastic windbreak to keep wind from stealing the heat.” 
The solar-heated water is piped to a storage tank that 
serves as energy bank for a water-source heat pump. 

The Solarcrete system can also revitalize older, energy- 


gobbling buildings. Using specially designed clips, workers 
attach the insulation board directly to the building’s exte- 
rior walls, then spray on the shotcrete. Such a rehabilita- 
tion can dramatically improve a building’s looks—but the 
energy savings are even more dramatic, One owner, whose 
renovation job included building a 912-square-foot addi- 
tion, still reported an average $325 monthly saving on elec- 
tric bills after the Solarcrete overhaul. 


FACTORY-MADE FOAM-CORE WALLS 


By V. ELAINE SMAY 


What do you do if you're a “stick builder" and want to build 
houses in the Middle East—where there are no sticks? 

Covington Technologies, a Southern California house- 
building firm, solved the problem by devising a construc- 
tion system based on foam-and-concrete wall panels called 
Therml Impac panels. They're similar to Solarcrete walls, 
but these are structural panels built in a factory. Walls 
require no steel-rebar framework or any site-installed wire 
mesh. It's all done at the plant. 

"By the time Covington got into production with the pan- 
els, the housing market in the Mideast had begun to cool 
down," Bob Mulvin, vice-president for marketing, told me, 
"but the California market had really started to go." So 
Covington decided to build Therml Impac houses locally. 

In a small factory near Riverside, Calif., stacks of 21⁄4- 
inch expanded polystyrene-foam sheets are converted to 
stacks of Therml Impac panels. First, hot knives slice the 
foam sheets into strips. Then a machine stacks the strips, 
alternating them with 14-gauge-wire trusses. Another 
machine welds on vertical and horizontal wires to form a 
grid on both sides of the foam (see drawing). The four-by- 
eight-foot, 26-pound panels can be easily handled and 
cheaply shipped. (The company sells the panels to other 
builders, too.) 

At the building site, the Covington houses start with a 
core module, also factory-built, which contains the heat- 
ing, plumbing, and electrical equipment; two bathrooms; 
and a fully equipped kitchen. “Even the light bulbs are in 
place,” Mulvin said, pointing to the luminous ceiling in the 
spacious kitchen of a three-bedroom model. 

To form the walls, the Impac panels are slipped into U- 
channels around the footings. They’re temporarily braced 
while the crew staples them together using a special 
machine. Then the walls are sprayed, inside and out, with 
about an inch of portland-cement plaster. 

“These houses go up in about half the time it takes to 
build a wood-frame house,” Mulvin said. That means lower 
labor costs and less interest paid on the construction loan. 
Another saving: Most of the labor can be unskilled. 

Covington houses are among the least expensive in 
Southern California. Three-bedroom models with fire- 
place, draperies, and carpeting are priced at around 
$60,000 in some developments, land included. In Southern 
California—believe it or not—that's a bargain. 

The houses are sound-resistant and vermin-proof, and 
need little maintenance. They also have excellent seismic 
properties, according to Mulvin. And a fire that raged 
through the San Bernardino National Forest last Novem- 
ber leveled a wood-frame subdivision but left the adjacent 
Covington tract nearly unscathed. 

The Impac-panel houses may also be more energy effi- 
cient than conventional houses. "It may be the relatively 
high thermal mass and low infiltration rate, but for some 
reason our houses seem to be using less energy than the 
R-value of the walls [R-11] would suggest," said Mulvin. 
But the company is not making specific claims until an an- 
alysis of heating and cooling bills—from Covington and 
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conventional houses—is complete. Meanwhile, Gerald B. 
Steel, an engineering consultant, has studied the houses 
and concluded that with some attention to passive solar 
design they could realize energy savings of at least 40 per- 
. cent. Covington Technologies (2451 E. Orangethorpe Ave., 
Fullerton, Calif. 92631) is now working on such designs. 


PASSIVE SOLAR—AND MOSILY STEEL 


By V. ELAINE SMAY 


Galvanized-steel C-joists, steel I-beams, steel columns, 
concrete-block walls—this is the stuff of warehouses. But 
it's also the stuff of an elegant house designed by architects 
Joseph Linton and Wayne Bingham (62 S. 300 East, Salt 
Lake City, Utah 84111)—home to Linton and his family. 

The main entry to the house is through a soaring, two- 
story greenhouse, topped by a sloping skylight. In winter, 
heat from the top can be circulated to warm the house. In 
summer, a vent dumps the heat outside. The north wall of 
the greenhouse is made of 12-inch concrete blocks rein- 
forced with steel rebars. The wall acts as thermal mass, 
absorbing and releasing heat to even out diurnal temper- 
ature variations. But this exposed block wall, which 
extends through the house, 1s no ugly duckling. It’s smooth, 
with a slight luster. "We discovered that if you hone the 
face of a block, you have a handsome stone-like surface," 
Linton explained. To avoid mortar lines they assembled 
the blocks with construction adhesive. Another block wall 
adds more thermal mass at the back of the two-story house. 
It forms the windowless north side, which nestles into a 
hillside to reap the benefits of earth-sheltering. The open 
living-dining area at the front has large south-facing win- 
dows that admit the low winter sun, but they're recessed to 
keep out the high summer sun. A curving wall is punctu- 
ated by bands of glass blocks, which were installed with 
clear silicone caulking to avoid grout lines. 

The interior walls are faced with linen-covered acoustic 
panels. Partition walls stop short of the ceiling for better 
air circulation. "That's why the acoustic panels were nec- 
essary, Linton said. "We have five children, and Joe likes 
it as quiet as a bachelor's place," his wife added. 

The house is heavily insulated. The galvanized-steel C- 
beams that form its skin are stuffed with 3'% inches of 
polyurethane. Next comes three inches of cellulose, which 
adds acoustical insulation and covers the polyurethane 
with a one-hour fire barrier. It also separates the steel 
studs from the steel skin. The total R-value of the walls is 
about R-29; the roof 's is about R-35. The foundation is also 
insulated, but the concrete floor is not, which ties the house 
into the thermal mass of the soil. "It's a 5,000-square-foot 
house, and we could heat it with three fireplaces if we 
wanted to," Linton said. Normally, however, they use a 
water-source heat pump. 


SOLAR HYBRID—IN COPPER 


By AL LEES 


How do you condense into a few lines a report on a house 
that has everything? I'm still reeling from my visit to the 
Sun/Tronic showcase house of the Copper Development 
Assn., recently completed on a Connecticut lake bank, just 
outside Greenwich. One of the most sophisticated solar 
homes yet built, it boasts a hybrid energy system that 
takes advantage of both direct and indirect solar gain by 
means of both active and passive collectors. The south face 
features a two-story greenhouse flanked by banks of all- 
copper flat-plate collectors, each 320 square feet in area. 
Off to the left is a 150-square-foot photovoltaic array that 
powers all pumps and fans for the entire computerized sys- 
tem—and provides emergency power through battery stor- 
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age. Note all banks were placed at grade, rather than on 
the roof, so they could be adjusted to the site's optimum 
55-degree pitch and remain accessible for tuning. 

The entry wall, on the north (not shown), is sunk into the 
hill to minimize exposure to cold winds. Here the 12-oz. 
standing-seam copper roofing folds down to clad the short 
wall. Elsewhere the redwood walls are backed with rigid 
foam and fiberglass, for an R-30 rating; similar insulation 
is beefed up to an R-40 in the cathedral ceilings. 

Step through the low air-lock entry and you confront an 
open-plan, multi-level living space with all the pizazz of a 
Hyatt hotel lobby. Tying it all together is a towering "en- 
ergy column" with a powered grille at the top to suck in 
heat that accumulates at the peak. During summer this 
heatis exhausted; on cold days it's drawn inside the column 
and circulated through cavities in the concrete floors. 

The left third of the house (behind the geranium pots in 
the photo) is a master bed/bath suite designed for winter 
comfort independent ofthe rest of the space (which could be 
kept at the less cozy, no-cost temperatures provided by the 
automated solar systems alone). Built into the south wall 
ofthe master bedroom is an innovative collector (inset pho- 
to) with Freon tubes run through stacked copper cylinders 
and out through an insulated barrier to a glazed collector 
plate. The Freon vaporizes on exposure to solar heat, then 
gives up this heat to the water cylinders and returns to the 
collector. The dark-stained cylinders, which look like 
sculptural decor, continue to radiate heat long after the 
sun goes down. When no heat's needed, a shutter automat- 
ically masks the collector. 


BALLOON-FORM DOME 


By V. ELAINE SMAY 


If you were to design a house with energy efficiency as a 
prime consideration, you might choose to make it a dome, 
since that shape encloses more volume with less surface 
area than any other. You might also make it a monolithic 
structure, with no cracks or joints that would leak heat and 
no structural steel or wood that would act as breaks in the 
insulation. You'd probably want to build it of some high- 
thermai-mass material that would store heat and moder- 
ate temperatures. And to take advantage of the thermal 
mass, you'd wrap the dome in a cocoon of insulation. 

The result would closely resemble a Tecton Corp. dome. 
This Colorado Springs company holds the patent for a 
dome-building system invented by California architect 
Lloyd Turner. Not only are these domes energy efficient, 
they are strikingly handsome, inside and out. They can be 
built in many shapes and sizes, And the way they are built 
is as elegant as the final product. 

A Tecton dome starts as a giant, custom-made vinyl bal- 
loon—the form for what will be a sprayed-on polyurethane- 
and-concrete structure. The balloon is attached to a 
poured-concrete footing and pressurized with large fans. If 
the house is to be something other than a hemisphere (such 
as the "flying saucer" in the photo) a compression ring is 
put in to shape the balloon. "Sometimes we put lights 
inside those at night and listen for reports of UFO sitings," 
said Tecton Vice-President John Smith with a chuckle. 

Working inside the balloon, the construction crew sprays 
on polyurethane-foam insulation, building it up to a three- 
or four-inch thickness. Next, they spray on shotcrete to 
form a 1V5-inch shell. A clever, automated scaffolding sys- 
tem aids these operations. The scaffolding has powerful 
lights attached. "Once you spray on the shotcrete, it's dark- 
er than the inside of a cow in there," said Smith. 

The shotcrete Tecton uses is reinforced with steel fibers. 
The company built its first dome without the fibers, using 
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wire-mesh reinforcing instead. "We must have done 30 
man-days of mesh-hanging on that dome," said Smith. 
"With the fibers, you just dump them into the concrete and 
mix—it takes five minutes.” When the shotcreting is com- 
plete, the balloon is removed. Generally, the shell can be 
put up in a week to 10 days. But the next step—finishing 
the openings—requires a lot of hand work. 

The polyurethane exterior gets a three-layer coating of 
elastomeric roofing material, which protects the ultravio- 
let-sensitive foam from the sun, has a Class-A fire rating, 
and contains ground walnut shells to add texture and 
impact resistance. The coating is also quite elastic, as it 
must be since the foam expands and contracts. 

Construction costs of a Tecton dome are about equal to 
those of a conventional house with similar amenities and 
square footage. The company expects those costs to dip. 
"Only about 30 of our domes have been built so far, so we're 
barely beyond the prototype stage," Smith explained. A 
number of labor-saving techniques that are now on the 
drawing board should make construction cheaper. 

Lifetime costs, because of the energy efficiency, should 
be much lower than for conventional houses. Based on cal- 
culations and on reports from dome owners, Tecton figures 
the domes will use only 40 to 60 percent as much energy as 
a well-insulated conventional house of similar size. 

Tecton has seven licensees in the West and Midwest and 
one in Virginia. They can travel some distance, but too 
much is uneconomical. For specific details, and informa- 
tion on how to become a licensee, send $4 to Tecton Corp., 
111 W. Fillmore, Colorado Springs, Colo. 80907. 


FOAM DOME 


By E. F. LINDSLEY 


Glaringly white against a brilliant blue winter sky stood 
Xanadu. Its upthrust spire and convoluted domes suggest- 
ed the bleached bones of a gargantuan animal. 

This plastic-foam house just outside of Wisconsin Dells, 
Wis., was named after the site of the "stately pleasure 
dome" decreed by Kubla Khan in Coleridge's poem. A tour- 
ist attraction, it encompasses 4,000 square feet in 12 ram- 
bling rooms and domes, and contains a host of novelties 
ranging from a Kohler climate-controlled Habitat [PS, 
May '77] to an Apple computer. 

But what I was interested in was the construction meth- 
od and materials and their adaptability to houses where 
people might really live. So far, no one has lived in Xanadu. 
But Tom Gussel (Box 447, Wisconsin Dells, Wis. 53965), 
the prime mover behind it, has friends who have lived in 
foam houses and liked them. So Gussel and two partners 
built Xanadu as an experiment. 

The basic domes were created by spraying polyurethane 
foam inside inflated plastic balloons, much the way Tecton 
(preceding story) starts its domes. But Gussel stopped with 
the four- to 12-inch foam shell. No shotcrete was used. An 
acrylic-latex paint protects the ultraviolet-sensitive foam 
on the outside, and a fire-resistant coating called Therma- 
tek was sprayed inside. Construction took only days. 

So far, there have been no real studies of Xanadu's 
energy requirements. Over several summers, when it has 
often been packed with tourists, the air-conditioning needs 
have reportedly proved trivial. It has never been heated 
during winter. The builders claim that other foam houses 
have shown remarkably low heating bills, but there have 
been no thermal studies of them, either. One can guess that 
the lack of seams and cracks, plus the high insulating val- 
ue of the foam (R-28 or greater, depending on thickness) 
would keep heating costs low if the concrete ground slab 
and perimeter were properly insulated. 

But a foam home raises a number of safety questions. 
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Would an intruder be able to cut through the walls? 

The tough interior and exterior coatings provide an ade- 
quate barrier, Gussel believes. "A burglar could cut 
through with a chain saw, but he could cut through the 
walls of a wood house, too," he pointed out. 

A more important concern is the flammable nature of 
polyurethane and the toxic fumes it emits in a fire. The 
builders of Xanadu feel that the Thermatek minimizes the 
hazard. 1 was not convinced, mainly because the Therma- 
tek was cut away in places for electrical hookups. 

But Gussel is now working with a subsidiary of Pennzoil 
Corp. to develop an alternative foam made from a byprod- 
uct of copper mining. The company is building a model 
house near Tucson to test the foam. "There are still prob- 
lems to be solved," Gussel reported, "but the foam appears 
to be fire resistant, and it should be very inexpensive." 

Xanadu was built at low cost, but the price of the petro- 
leum-base polyurethane foam has risen considerably since 
then. “If we succeed with this new foam," Gussel said, “I 
think we'll have a process that will be about half the price 
of conventional construction." 


COST-CUTTING CONCRETE WAFFLES 


By SUSAN RENNER-SMITH 


“This could become the plywood of the concrete industry,” 
predicts one expert about Waffle-Crete. Like plywood, 
these precast-concrete panels make efficient use of raw 
material, cost less, and have a high strength-to-weight 
ratio. 

"We use the same amount of concrete in a Waffle-Crete 
panel wall as we'd normally use to build a 3%-inch-thick 
solid wall,” says Richard Malmberg of Van Doren Indus- 
tries (Box 1008, Hays, Kan. 67601). “But the Waffle-Crete 
panel has eight-inch-thick sections and, in most applica- 
tions, performs more like an eight-inch-thick solid wall 
than one half as thick,” he adds. 

To make a panel, concrete is poured into a waffle-shaped, 
plastic-and-aluminum mold, then covered with an insulat- 
ing top. The top seals in heat so the concrete cures over- 
night. The final product is a grid of eight-inch-thick, steel- 
reinforced joists linked by two-inch-thick rectangular slabs 
reinforced with wire mesh. The panels can be used for load- 
bearing walls and floors and, according to Malmberg, are 
much stronger than thinner, solid slabs. 

Waffle-Crete molds are reusable and light enough to 
truck to a site if shipping the panels would be too costly. To 
cut construction time, molds have built-in formers for bolt 
holes, rebar channels, and wiring and plumbing runs. 
Workers bolt the panels together as they are set in place, 
reducing the amount of temporary bracing usually 
required when installing precast walls. 

But Waffle-Crete is more than a cost-saving building 
system. “Precast-concrete construction reduces air leaks in 
exterior walls to near zero," says Dave Van Doren, Van 
Doren Industries’ president. “Because of its mass, concrete 
also stores and releases heat in a thermally efficient way,” 
he adds. 

Van Doren capitalized on these thermal qualities when 
building his own home (photo). Its walls have an R-value of 
R-17.9. The interior cavities contain standard fiberglass 
batts, but the exterior has an extra layer of foam-board 
insulation covered with a thick coating of fiberglass-rein- 
forced concrete. With the aid of an efficient, solar-assisted 
heat pump, Van Doren says he heats and cools his 4,500- 
square-foot home for less than a doilar a day. 

The company now has 40 authorized Waffle-Crete pro- 
ducers in the U.S. and Canada and hopes to expand that 
number to 250 in the next five years. 

Continued 


Inflated balloon is the form for a Tecton 
Corp. dome home (top). Polyurethane 
foam insulation is sprayed inside the bal- 
loon (above); sprayed concrete follows. 
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unconventional waffle-shaped, precast- 
concrete walls (left), which block air leaks. | 
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THE VENTED-SKIN HOUSE 


By EVERETT H. ORTNER 


Basically, the concrete-block house built by George J. 
Antonich and Charles W. Barcelo, principals in the Red 
Carpet Development Corp., Ormond Beach, Fla., is a sister 
under the skin to hundreds of thousands of other concrete- 
block houses in the South. But what a difference in that 
skin! It starts with the insulation: They put it outside the 
block. Then they nailed on 1x2 furring strips. Over that 
they put a veneer—cedar siding and brick. Along the bot- 
tom of the house they ran a continuous grille. They put a 
vent in the roof ridge. 

The result: "We estimate, based on a computer model, 
that this skin system operates 30 percent more efficiently 
than a conventional system with furring strips and insu- 
lation inside," says Antonich. 

It works by lightening the heat load— picking up the heat 
of the sun before it can penetrate into the house. "Those 
furring strips give us ?4-inch-deep channels," says Barcelo. 
"Air flows in at the bottom between the insulation and the 
skin, is heated, and rises naturally to the eave line. Then it 
continues into the truss space, where it hits a reflective 


102 | POPULAR SCIENCE 


RIDGE VENT 
EXHAUST) 


КЧ. CONCRETE-BLOCK 


THE VENTED-SKIN HOUSE 


Foil facing on insulation, shown during in- 
stallation (below), reflects heat back into 
air chamber, increasing convective flow. 
Completed house (bottom) has clerestory 
windows in rear for internal ventilation, 
one of many energy-saving features. Air- 
flow diagram at left shows how vented- 
skin system works. 


' REFLECTIVE 
AIR SPACE 


INNER WALL 


shield—composition board with aluminum facing—and 
goes out through the ridge vent." 

In the hot Florida summer, Antonich and Barcelo figure 
that their system, plus the thermal mass of the concrete 
block, cools the inside surface of the block by four to six 
degrees. It is not a total cooling system; it is designed to 
reduce the heat load on a house that will—for humidity as 
well as heat—be air-conditioned. 

A new idea? "The double-skin roof is an old idea in the 
South," says Philip W. Fairey of the Florida Solar Energy 
Center, Cape Canaveral, who suggested it to the two build- 
ers. "It was used in the design of ice houses to keep ice 
longer." 

What about winter? In Palm Coast, Fla. (an ITT commu- 
nity development on the Atlantic coast, just north of Day- 
tona), where the vented-skin house stands, cold weather is 
less of a problem. Even so, the concrete block with the insu- 
lation outside becomes a collector, storing interior heat— 
from people, cooking, lights, and sun. 

The idea could also be applied to an existing house: "Just 
tack on an additional skin," says Barcelo. "You really don't 
need it on all sides—just the walls that get maximum sun 
exposure." "В 


Underpowered trimmers just won't cutit when you're up against heavy 
weeds and brush. That's when you need а Stihl" brushcutter. 

Stihl brushcutters are heavy-duty cutting tools. With high-powered gaso- 
line engines and durable steel driveshafts. | 

And Stihl's exclusive Polycut" head cuts everything from grass to brush. 
Even up against trees and other solid objects. 

When you have work to do, don't play around with a toy. Get a Stihl brush- 


cutter. And get the job done. GTI {+ d 


For your local dealer's name call toll-free 1-800- 
© Stihl Inc., 1981. For sales and service, see the Yellow Pages under "saws. The World's Largest Selling Chain Saw. 


528-6050 Ext. 1430. In Arizona 1-800- 352-0458 Ext. 1430. 
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Two-story solarium (interior, left) in the Conservatory House col- 
lects heat; when temperature reaches 73 degrees F in winter 
E soe | А microprocessor control sends warm air їо rock bed (drawing). In 
Кел AM Y Ld EDI | | p x | summer, excess heat is vented in this Deck House model 
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Houses that collect, store, and distribute 
the sun's heat are now in catalogs 


By RICHARD STEPLER 


A passive-solar home used to mean a custom-built, archi- 
tect-designed structure. Getting one built usually present- 
ed problems. Even a few years ago, just finding an architect 
knowledgeable in solar design wasn't easy. And once you 
had an architect and a design, contractors made costly mis- 


takes because they were unfamiliar with special building 


techniques. 

Today all that may be changing. The companies that sell 
manufactured homes are now adding passive-solar models 
to their catalogs. These are precut, panelized, or modular 
buildings that are partially or completely prefabricated in 
factories and then trucked to building sites where they are 
quickly assembled by trained crews. (For more information 
on this type of construction and a list of companies, see 
"Kit-Built Homes," PS, June '79.) It's a significant trend 
for housing in this country: Manufactured homes now 
account for more than 30 percent of new construction, 
according to the Department of Energy and the National 
Assn. of Home Builders. Here's a sampling: 

€ Deck House, a Massachusetts-based maker of precut 
contemporaries, recently unveiled a hybrid passive design 
wrapped around a two-story solarium (facing page). 

® Acorn Structures announced its Independence series 
of four passive-solar models (one is shown below). Proto- 
types are scheduled for Boulder, Colo., Washington, D.C., 
and Minneapolis, Minn. Prices: $70, 000 to $110,000. 

е One home company’s design won an award in the First 
National Passive Solar Design Awards Competition last 
year. It’s a precut post and beam made by Sawmill River 
Post & Beam (overleaf). Price is about $80,000. 

® Dixie Royal Homes of Cookeville, Tenn. has developed 
four designs under contract with the Tennessee Valley 
Authority. "Building a passive-solar home is not an earth- 
shaking technical marvel," says Solar Consultant Dr. Kris 
Ballal, "but we decided to build one that is cost-effective." 
Price of Dixie Royal's modular (built in two halves) 950- 
8q.-ft. Sunburst model: $20,000 to $22,000 f.o.b. 
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® A passive-solar log cabin? Yes. Real Log Homes offers 
a series of four solar models from 1,200 to 2,100 square feet 
(drawings, overleaf). Price range: $14,300 to $30,200. 

Home manufacturers have benefited from the pioneer- 
ing efforts of others [PS, Apr. '78, Feb. '81] as well as from 
recent sources of information on passive solar design. Ref- 
erences such as Edward Mazria's Passive Solar Energy 
Book (Rodale Press, 1979) and computer simulation pro- 
grams including Total Environmental Actions TEANET 
and PASCALC, and Princeton Energy Group's PEGFIX, 
were credited by several companies I talked with. 

Help has also come from the Dept. of Energy's Manufac- 
tured Buildings Program, with its goal of mass production 
and sale of energy-conserving, passive-solar buildings. Dr. 
Fred Morse, director of DOE's Office of Solar Buildings 
says: This is an important experiment in how government 
can work with business to accelerate the rate and guide the 
direction of change.” Participants in the residential part of 
DOE's program include such companies as Boise Cascade, 
National Homes, Northern Homes, Guerdon Industries, 
and Wick Building Systems. (The program also includes 
commercial buildings: Butler Manufacturing Co., the 
world's largest maker of prefab metal buildings, has 
already developed designs for two climates and completed 
one prototype.) Most have completed designs and are now 
building or testing prototypes. Others, such as Acorn 
Structures, are simultaneously going into test marketing. 
(Acorn has had considerable experience in solar; see "Solar 
Heating Equipment," PS, Aug. 77.) 

There's more than one way to get to Boston, as they say. 
That's also true for passive-solar kit homes. I visited two in 
Massachusetts that represent different approaches. One, a 
direct-gain type, is almost entirely passive—no moving 
parts (that is, unless you're a purist and count a small fan 
in the attic). The other is more active: a hybrid system in 
which a sophisticated network of ducts and blowers, all 
automatically controlled, channels heated or cooled air to 
where it's needed. 

Late last year Shirley and Hugh Kirley and their chil- 
dren moved into Solar Woodbox, a 2,000-sq.-ft. precut 
home made by their company, Sawmill River Post & Beam. 
The compact, three-level design has 413 square feet of 

Continued 
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sum: facing EAU to 5 the basement slab. ‘Acorn offers three 
other models in the Independence series. 
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south-facing glass for direct solar heating. Heat is stored in 
40 12-in.-dia.-by-8-ft.-high fiberglass tubes from Kalwall 
Corp. [PS, June ’77], each filled with water that will be 
dyed a green-blue for appearance and better heat absorp- 
tion. Mylar insulating shades from the Insulating Shade 
Co. [PS, Jan. '79] are drawn at night over the windows to 
prevent heat loss. Hugh Kirley says he designed the house 
"using criteria from Mazria's book to hold the inside tem- 
perature at 70 degrees F on a sunny January day." Sawmill 
River has built about 250 post-and-beam homes and dis- 
tributes "east of Chicago and into Canada," Kirley says. 

After my visit with the Kirleys in Amherst, I drove to 
Acton, near Boston. There I was met by Molly Tee of Deck 
House. Molly showed me a brand-new model that Deck 
House was just putting the finishing touches on: the Con- 
servatory House, a luxury home built around a two-story- 
high "conservatory" or solarium. As befits a home that will 
sell in the $150,000 range, all of its heating and cooling 
functions are automatically controlled by microprocessor- 
based control. In winter, excess heat in the solarium is 
ducted to a rock bed under the family-room floor. In sum- 
mer, electrically operated sunshades screen the upper 
sloped glazing, and excess heat is vented outdoors. 

The Conservatory House is designed so one or more parts 
can be closed off when they're not needed. Bedroom wings, 
for example, can be sealed when children or guests are not 
at home. Primary living areas—kitchen, family room, and 
living room—are set on the south side of the house for direct 
solar gain. Stairs, halls, utility room, and garage are 
placed on the north side to serve as buffers from cold winter 
winds. The lower level of the house is sunk into a berm 
reaching almost to the second story on the north wall. 

Deck House sells from 300 to 400 homes annually; they 
are precut at the factory and shipped nationwide. 
"They're essentially custom homes with factory econom- 
ics," Molly Tee told me. "We're usually 30 to 35 percent 
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Sawmill River Post & Beam's Solar Woodbox (top left photo and 
drawings above) has a precut, white-pine, post-and-beam frame. 
Interior temperature swings are moderated by 40 translucent 
fiberglass tubes, each filled with 47 gallons of water. 


FAN INSULATING 


CONCRETE OE. 


STORES SOLAR HEAT 


Even log homes, with their solid, high-thermal-mass exterior 


— walls, are being adapted to passive solar. Sequoia B, in Real Log 


Homes' Solar series, has sophisticated design features (cross 
section above) that belie its rustic appearance (left). 
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Domes, arches, 
square off against the box in 


rih-sheltered 
housing 


and cylinders 


By V. ELAINE SMAY 


Tap an egg lightly and you'll fracture its fragile shell. But bury it 
in a hole in the ground and the heavy soil pressing on all sides 
won't harm it. Nature fashioned the eggshell of brittle material, so 
it has virtually no tensile strength. But she gave it a superb geom- 
etry for resisting compressive forces. 

While there's not much reason to bury an egg in a hole in the 
ground, there are plenty of good reasons to bury a house. Chief 
among them is energy saving. Since the soil remains at a much 
more moderate temperature than the air above, it takes less 
energy to keep an earth-sheltered house comfortable. Also, the 
earth has fairly high thermal mass, which slows down heat flow. 


1. MODULAR DOMES 


That means the soil is coldest not in the winter but in the spring, 
and warmest in the fall instead of the summer. 

Like an eggshell, many building materials are much stronger in 
compression than in tension. Thus, curving walls and roofs are 
better than flat ones at resisting the immense weight of the soil 
over an earth-sheltered house and the lateral pressure against its 
walls. With geometry on their side, earth-sheltered houses don’t 
have to be so massive. That can save both materials and labor. 
Curving shapes also enclose a maximum volume with a minimum 
of wall area. That means less unwanted heat loss and gain. 

With these advantages in mind, the designers of the earth- 
sheltered houses on these pages have avoided boxes and turned 
instead to domes, cylinders, and arches. 


Its walls are straight, its corners square, but soaring overhead are 
12-foot-high domed ceilings that give this house an unusual airi- 
ness. More to the point, the domed ceilings are strong: “About 20 
times stronger than a flat roof,” said Gayle Scafe, president of 
Terra Dome Corp., Independence, Mo. The handsome house I was 
visiting is the original model for Terra Dome, and home to Gayle, 
his wife Dona, and three of their six children. Now, Terra Dome 
and its 18 licensed dealers have 45 houses and commercial build- 
ings built or under construction. 

Terra Dome houses are composed of 24-foot-square modules and 
built by a system Scafe devised. Any number of modules can be 
massed together to form a house of the desired size. 

The modular system means rapid construction and reduced 
labor costs. Basic cost of a Terra Dome shell is $16 per square foot 
(with concrete at $38 per cubic yard). Total cost of the house is 
usually about double that. A new model in Grand Junction, Colo., 
cost $31.50 per square foot, for example. 
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The Scafes heat their house with the sun (most of the windows 
face south) and a wood stove. An air handler circulates the heat 
through PVC pipe under the floor. Each module contains approx- 
imately 50 yards of concrete, which provides plenty of thermal 
mass to store the heat and even out peaks and dips in tempera- 
ture. Polyurethane-foam insulation (175 to two inches) is sprayed 
or rigid polystyrene board is glued on the outside of the roof and 
down the walls to a foot below frost line. The bottom of the walls 
and the slab are uninsulated, which ties the house into the ther- 
mal mass of the soil. 

An overhang protects the south windows from the high summer 
sun. A small (1 ton) air conditioner is used primarily for humid- 
ity control. “Before it was installed, we had three weeks of tem- 
peratures up to 110 degrees every day,” Dona Scafe remembered. 
“The highest it got in the house was 84 degrees. But the humidity 
reached a sticky 85 percent.” In future years, after the concrete has 
lost most of its moisture, the house should be much less humid. 
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1. MODULARDOMES — 


Terra Dome's modular houses are made of poured, reinforced 
concrete. “It's a continuous pour from the base of the walls to the 
top of the dome," explains Terra Dome staffer Nancy Day 
(above). "When one module has set, the forms are stripped and 
set up for the next one." The model home shown, in Indepen- 
dence, Mo., is 62 modules linked by 16-foot-wide arches (right). 
The aluminum wall forms and fiberglass dome form pack on a 
trailer for travel. The crew's travel expenses are extra. 


"You can't build a house like that," the county official told Gordon 
Young when he presented the blueprints. 

"Oh, yes I can,” Young assured him. And recently this inventive 
electrical and nuclear engineer, with extensive experience in solar 
engineering, invited me to Salt Lake City to see his “impossible” 
house, now nearly complete. 

We drove east from the city into Emigration Canyon in the 
Wasatch Mountains. "There's the house," Young said, pointing to 
a broad, whitish cone about two-thirds up the mountain. "People 
tell me it looks like a flying saucer." 

І could see why. 

The house is a 71-foot-diameter cylinder made of eight-inch 
grouted and steel-reinforced concrete block. It's buried to the top of 

Continued 
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the walls. There are no windows. Gordon Young's solution to light- 
ing an underground house is unique: More than two-thirds of the 
roof is transparent acrylic. From inside, the view is awesome. Jag- 
ged mountain peaks loom all around. 

The house has 4,000 square feet of living space on two levels. 
The lower floor is surrounded by 2,000 square feet of planting beds. 
A separate "view tower" off the entry foyer will also have an acryl- 
ic roof and a view of Salt Lake City in the valley below. 

The see-through roof is supported by radial wood trusses and 
concentric circles of 34-inch guy wire. The acrylic panels are glued 
on with silicone adhesive. The center of the cone is made of s-inch 
opaque fiberglass. Originally, Young and his architect, Allen B. 
Erekson, designed the roof to be entirely transparent and support- 
ed only by radial steel cables. But the building site is buffeted with 
strong, gusty winds. "I ran all the wind-load calculations, and my 


3. CULVERT-PIPE HOUSE 


Austrian-born Hermann J. von Fraunhoffer, president of Con- 
cept 2000 Inc., an architectural and engineering firm in Phoenix, 
Ariz., builds underground houses of 10-gauge corrugated-steel 
culvert pipes—the kind used for highway underpasses. Armco 
Steel and other manufacturers make the culverts in sections and 
truck them to the building site. A crane lowers the sections into 
place and the crew bolts them together. These shell structures are 
capable of resisting great loads. “We can pile on 80 feet of dirt—or 
go right into a mountain with them,” said Fraunhoffer. 

He named another advantage of his system: “You have to water- 
proof every nickel and inch of a concrete structure, but with steel, 
only the joints are vulnerable.” Indeed, in Phoenix he uses butyl 
gaskets between the lapping sections and waterproofing over the 
bolts, but none on the rest of the structure. A house of his design in 
damp North Carolina, however, is waterproofed all over. 

But while concrete gets stronger with age and thus should last 


4. SPRAY-ON DOME 


Some other folks in Phoenix are going underground— with domes. 
PS Consulting Editor Richard Day reports on their system: 

"Brothers Gene and Dale Pearcey of Earth Systems, Inc., 
wanted an earth-sheltered house that would conform to the neigh- 
borhood and meet codes and could be largely owner-built. 

“Their prototype house is a 1,950-square-foot, two-story, 40- 
foot-diameter hemisphere. It was built over 10 prefabricated steel 
arches bolted to a center ring at the top. The walls are of sprayed- 
on shotcrete reinforced with steel rebars. The shotcreting process 
is the same as that used to build swimming pools. The house, 
however, required some kind of backing. To avoid the expense of a 
formed wood backup, the Pearceys covered the frame with wire 
mesh and a fabric backing. 

"After the shotcreting, waterproofing was applied and two 
inches of urethane-foam insulation sprayed over the top third of 
the dome. Backfill covers it up to the five-sided cupola, which 
provides light, passive solar heating, and ventilation. 

"The floor of the house is 10 feet below grade; the top 10 feet of 
the dome projects above. This established a street-level elevation 
so the house blends with those around it. 


GARAGE 


head knew it was okay—but my stomach wasn’t so sure.” So Young 
and the structural engineer devised the alternate design. 

Movable insulation—two computer-controlled panels—will hang 
on tracks under the acrylic roof. The panels can be nested so that 
anything from half to all of the roof is covered at once. On a sunny 
winter day, the insulation will cover the northern half of the roof, 
leaving the southern half exposed. The sun will provide about 75 
percent of the heat the house requires, Young calculates. “Actu- 
ally, I think we'll get better than 80 percent," he said, “but it's such 
an unusual house, I'd be foolish to say.” He plans to produce much 
of his electricity with photovoltaic cells or a windmill. 

Young also hopes to build a small village of advanced, energy- 
efficient houses on his mountainside. Already the holder of two 
patents, he is working on a roof system that could make a smaller 
version of a house like his very affordable. 


for centuries, steel can corrode. "The rate depends on the acidity of 
the soil," Fraunhoffer noted. "The industrial design life of these 
culverts is 50 years, untreated." He uses a heavier galvanizing dip 
and controlled backfill, then wraps them in polyvinyl film. "That 
at least triples their life," he said. 

Another consideration, especially in a cold climate, is the fact 
that masonry offers a great deal of thermal mass to store and 
distribute heat. Steel does not. On the other hand, steel's heat 
conductivity ties the house into the thermal! mass of the soil itself. 
In the hot Phoenix climate, Fraunhoffer puts no insulation on the 
houses. "We allow the cooler earth to cool the residence," he 
explained. "While daytime temperatures can reach 115 degrees, 
the soil will be around 75 degrees at floor level." 

Concept 2000 houses now run about $42 to $47 per square foot 
(turnkey, including excavation). Volume production could bring 
the cost down substantially, Fraunhoffer believes. 


"With the cupola and the two atria, the dome meets building- 
code specs for daylighting and ventilation. Ladders in the atria 
provide egress from the lower-story bedrooms. 

"The limited space heating needed in Phoenix is supplied by the 
sun and a fireplace. To comply with FHA requirements, however, 
10-kWh baseboard heaters were installed. The house needs no air 
conditioning, claims Pearcey. It has been occupied now for six 
months and the energy bills are 65 to 75 percent below those of 
above-grade houses, he reports. 

"The prototype house cost about $65,000. Most work was sub- 
contracted. The Pearceys havé licensed 12 dealers to build the 
dome, and they also market it as a do-it-yourself kit. Price for the 
40-foot-dome kit is $10,500. According to Pearcey, shotcreting will 
add another $4,000 to $5,000. Further costs: land, excavation, 


backfilling, foundation, carpentry, mechanicals, finishing." 8] 
FOR FURTHER INFORMATION 
Send a self-addressed, stamped envelope to the following addresses: Culvert-pipa 


house—Concept 2000, Inc., 13825 N. 7th St., Phoenix AZ 85022. Modular doma-Terra 
Dome, Inc., 14 Oak Hill Cluster, Independence MO 64057. See-through dome—Box 
8551, Salt Lake City UT 84108. Spray-on dome-—for details on the construction tech- 
nique, send $10 to Earth Systems, Inc., Box 35338, Phoenix AZ 85069. 
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3. CULVERT-PIPE HOUSE 


CHEVY IMPALA. America’s lowest-priced full-size diesel wagon. 


Full-size room, comfort and ride are yours along with impressive fuel economy. The Impala Diesel Wagon 


holds over 87 cubic feet of cargo, or up to eight people when you order the | e EPA 
available third seat model. For families on the go, it's an ideal way to get there. 83 L5. T 
Chevrolet Impala and Caprice: America's favorite full-size wagons. No wonder. With available diesel engine. 
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C erica's priced mid-size V6 wagon. 
Mid-size means right-size for many families today. You get room for up to six plus good mileage in a size 
that’s easy to handle in traffic and parking. A peppy V6 engine, power steering, | EPA 
power brakes, radial tires all yours at no extra cost. Chevy Malibu: It's a lot of 28 ут EST., 


wagon for nota lot of money—a real value in the true tradition of Chevrolet. 


A pair of family wagons 
long on mileage, 
short on price. 


UP AHEAD 


“Based on comparison of Manufacturers’ Suggested Retail Prices. Level of standard equipment will vary. Destination charges may vary 
and affect price comparison. Diesel engine is optional equipment on Impala and Caprice models. 
**Use estimated MPG for comparisons. Your mileage may differ depending on speed, distance, weather. Actual highway mileage lower. 


Impala highway estimate lower in California, Malibu higher. Chevrolets are equipped with GM-built engines produced by various 
divisions. See your dealer for details. 


quiz - 


Automotive 
trouble-shooting 


match wits with the 


diagnostic champs 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth  Trouble-Shooting Contests. 
Steve Mercaldo, New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


Questions 


1 No hazard-warning 
lights 

Your car's turn signals work normal- 
ly, but when the hazard-warning 
switch on the steering column is 
pulled, the hazard-warning bulbs do 
not light or flash. The service manual 
provides an electrical schematic of the 
hazard-warning system. (The one 
shown here is similar to that of most 
modern cars.) 

The fuse checks out okay. Perhaps 
the hazard-warning flasher is bad? 
No—pulling out the old flasher and 
plugging in a new one doesn't help. 

Is electricity reaching the flasher? 
Yes. You turn the flasher switch on 
and touch the tip of a test lamp to the 
feed-wire connector at the flasher. 
With the test lamp grounded, the test 
lamp lights. You touch the test-lamp 
tip to the hazard-warning-switch side 
of the flasher connector. It lights here, 
too—which means current is passing 
through the flasher. 

Is current reaching the hazard 
switch? Yes. After consulting your 
service-manual wiring diagram to 
find the color coding of the wires, you 
locate the connector near the base of 


TO BATTERY 


FUSE BLOCK 


STOP-LAMP 
WITCH 


LEFT-TURN- | 
SIGNAL | 
INDICATOR 


SIGNAL 
INDICATOR 


LEFT REAR 
STOP LIGHT, 


RIGHT REAR STOP 
LIGHT, TURN SIGNAL, 
AND HAZARD LIGHT 


"^w. LEFT FRONT 
TURN SIGNAL 
AND HAZARD LIGHT 


the steering column, where the wire 
from the flasher connects with the 
wire to the flasher switch. You leave 
the connector fastened, and touch the 
tip of the test lamp to the male, then 
the female side of the connector. The 
test lamp lights on both sides, which 
means that current is passing through 
the connector. 
What's wrong? 


RIGHT-TURN- 


TURN SIGNAL, 
AND 
HAZARD LIGHT 


2 Losing brake fluid 


During a routine check of your car's 
fluid levels you find that the brake flu- 
id in the master cylinder is abnormal- 
ly low. Suspecting a leak, you investi- 
gate. 

À visual inspection reveals no leak- 
ing brake lines. Both the flexible and 
steel brake lines are dry at all their 
connections. There are no leaks at the 
front-brake calipers or at either rear- 


d wheel cylinder. The exterior of the 


master cylinder is dry, and. there are 
no leaks at any of the lines that con- 
nect to the master cylinder. 

Your car has the differential, pro- 
portioning, and metering valves com- 
bined in one unit located under the 
master cylinder. This unit shows no 
signs of leakage, either. 

Removing the vacuum line to the 
power-brake booster unit, you find the 
inside of the hose is wet with brake 
fluid. 

What's wrong? 


3 Doesn't always crank 


Sometimes when you turn the ignition 
switch, the starter spins but doesn't 
crank the engine. Except for this prob- 
lem, the car runs normally. 

Your first thought is that perhaps 
the flywheel ring gear may have a few 
chipped or missing teeth. Before you 
look for that, you remove the battery 
negative cable to deactivate the car's 
electrical system. You don't want the 
car to accidentally crank or start 
while you're under it. 

After removing the bell-housing in- 
spection cover, you can see a limited 
number of ring-gear teeth. They look 
okay. You'll have to rotate the fly- 
wheel to see the rest of them. 

Continued 
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You make a chalk mark on the fly- 
wheel, then rotate it one revolution 
with a pry bar. When you see the 
chalk mark again, you know you have 
made one turn. All the teeth are good. 
(On cars without an inspection cover, 
the starter must be removed to see the 
ring-gear teeth.) 

Perhaps some of the starter-pinion 
teeth are chipped or missing. You 
remove the starter and find that the 
pinion teeth are good. The starter- 
drive housing isn't cracked or bro- 
ken, either. 

Mounting the starter securely in a 
vise, you use jumper cables from a 
good battery to energize it. When the 
starter is energized, the pinion imme- 
diately jumps out to the crank position 
and spins, 

What's causing the starter to crank 
sometimes and only spin at others? 


4 Battery needs filling 


Your car's battery has an appetite for 
water that almost matches yours. 
Lately you have been filling it about 
once a week. Light bulbs have been 
burning out frequently, too. 

The battery seems strong. Engine 
cranking speed is normal. When the 
headlights are on and a friend cranks 
the engine, you observe that the head- 
lights do not dim excessively during 
cranking. 

Alternator output is up to specs. 
You disable the ignition to keep the 
engine from starting, and crank the 
engine for 15 seconds with the head- 
lights on. Then you reconnect the igni- 
tion, turn off the lights, and have a 
friend start the car. An inductive 
ammeter placed over the negative bat- 
tery cable shows the alternator output 
to be more than two-thirds of the 
alternators maximum rated output. 
Charging-circuit wires are connected 
correctly and are tight and clean at 
each connection. 

Next you check charging voltage. 
The shop-manual specs call for charg- 
ing voltage to be in the range of 13.8 
to 14.7 volts. Attaching a voltmeter 
across the battery terminals (red volt- 
meter lead to positive battery termi- 
nal, black voltmeter lead to negative 
battery terminal), you find charging 
voltage is 16.5 volts when the engine 
is running at 2,000 rpm. The engine is 
at operating temperature when you 
make this test. 

What's wrong? 


D Car doesn't go straight 


At 55 mph your car seems to have a 
mind of its own: It's difficult to keep it 
pointed in a straight line. It wanders 
and weaves, even on a flat road. The 
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car does not have power steering. 

You check tire pressures. All four 
tires are inflated evenly to the specs 
called for in the owner's manual. Tire 
sizes are the same at all four 
wheels. 

Curb height is at specs. There are no 
sagging springs. And an inspection of 
the ball joints, upper and lower control 
arms, shocks, stabilizer bar and links, 
and strut bars shows that they are 
okay. So bad suspension components 
aren't causing the problem, either. 

A check of the front wheel bearings 
indicates that they are adjusted to 
specs. 

Looking at the wheel-alignment 
specs in the shop manual you find that 
the manual calls for: 

Camber 0 
Caster +12 
Toe-in Ys" 

At a wheel-alignment shop you find 
the wheel-alignment machine shows 
the following: 


Left Right 
Camber 14 0 
Caster -%  —34 
Toe-in з” Yar" 


What's causing your car to wander 
and weave? 


6 Engine runs rough 


Yourcar runs rough at all speeds. And 
it's lost considerable power compared 
to when it was new. 

À cylinder-leakage test indicates 
that the piston rings and valves are 
good. The cylinder-leakage gauge 
reads under 20 percent for all the cyl- 
inders. : 

The spark plugs have several thou- 
sand miles on them, but a new set of 
properly gapped plugs doesn’t help. 

A spark check indicates that all the 
plugs are getting good spark. The dis- 
tributor cap is neither burned nor 
cracked. 

An inspection of the vacuum hoses 
doesn’t reveal any abnormalities. All 
hoses are routed correctly and are in 
good condition. 

The gas filter is okay. And the fuel 
pump produces four psi at its outlet. 
Fuel-pump volume is okay—' pint in 
15 seconds. 

Attaching a vacuum gauge at an 
intake-manifold tap, you find that the 
gauge needle jumps erratically when 
engine speed is increased. 

There is a popping noise in the air- 
cleaner assembly during heavy accel- 
eration. 

What's wrong? 


7 Engine shakes 


At idle your engine runs rough. As 
rpm increases, it smooths out some 


but not entirely. It doesn't have as 
much power as it once did. 

A power-balance test indicates that 
number-three cylinder isn’t working. 
When the spark is canceled to cylin- 
ders one, two, and four, engine rpm 
drops about the same amount. Can- 
celing the spark to number three 
results in no rpm drop. 

Compression is within specs at each 
cylinder. 

Installing a new set of spark plugs 
doesn’t help. 

The high-voltage ignition wires are 
okay. There are no cracks or breaks, 
and no corrosion is present. Each wire 
checks to specs with an ohmmeter. 

A spark-grounding test performed 
at each distributor-cap tower results 
in a weak spark. (This test should not 
be performed on Ford cars with elec- 
tronic ignition.) A jumper wire is 
attached to the shank of a Phillips 
screwdriver with an insulated handle. 
The other end of the wire is clipped to 
a good ground. A spark-plug wire is 
removed from a distributor tower, and 
the tip of the screwdriver is held near 
the top of the tower. 

With the engine running, a series of 
strong sparks jumps to the tip of the 
screwdriver at each tower, except 
from the tower for cylinder three. 
There is a very weak spark there. 

Vacuum lines are in good shape. 
There are no leaks, and all lines are 
attached where they should be. 

The PVC system and other emis- 
sion-control devices are working as 
they should. 

What’s causing the problem? 


Answers 


1 The hazard-flasher switch is defec- 
tive. It must be replaced. 

Since the turn signals and hazard- 
warning system use the same bulbs, 
they share much of the same circuitry. 
The turn signals are operating nor- 
mally, so you know that the bulbs and 
wires leading to the bulbs are good. 

The fuse and hazard flasher are 
good. Current is passing through the 
flasher and is reaching the hazard 
switch in the steering column. So the 
switch is bad. 

On many cars—such as this one, 
which has the hazard switch mounted 
in the steering column—the hazard 
switch is also part of the turn-signal 
switch. They come as a unit and must 
be replaced as a unit. Follow shop- 
manual instructions for removal and 
replacement of the switch. 


2 The master cylinder has a leaking 


secondary cup, and the master cylin- 
der must be replaced. 

To understand why this is so, look at 
the accompanying cross-section draw- 
ing of the master-cylinder and power- 
brake booster unit. 

Power brakes are used to reduce the 
amount of pedal pressure required by 
the driver to make the car slow or stop. 
When the engine is running and there 
is no pressure on the brake pedal, both 
sides of the diaphragm in the brake 
booster are open to engine vacuum. 
When the brake pedal is depressed, 
vacuum to the rear side of the dia- 
phragm is reduced and air is admit- 
ted through a control valve. Atmo- 
spheric pressure now pushes against 
the rear of the diaphragm. The dia- 
phragm plate and hydraulic pushrod 
are connected to the diaphragm. The 
pushrod gets a vacuum assist as it 
moves in toward the master cylinder, 
moving the master cylinder's hydrau- 
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lic pistons and forcing brake fluid to 
hydraulically expand the brake shoes 
and press the brake pads against their 
respective rotors. 

The secondary cup keeps the brake 
fluid inside the master cylinder. If it 
develops a leak, brake fluid will enter 
the power-brake unit and will be 
sucked through the power-brake vac- 
uum hose into the intake manifold. 

Sometimes, though, the secondary 
cup may allow leakage into the brake 
booster without revealing itself as 
wetness in the booster vacuum hose— 
either because the leak isn’t large 
enough, or simply because engine vac- 
uum has drawn all the fluid into the 
intake manifold. That’s why it is wise 
to remove the master cylinder from 
the booster unit and inspect it for 
leakage, even if the inside of the vac- 
uum hose isn’t wet. 


3 The overrunning-clutch drive as- 
sembly is bad. It must be replaced. 


When the starter is energized, 
which occurs when you turn the igni- 
tion switch to the crank position, the 
starter shift-lever arm moves the 
starter pinion gear into engagement 
with the flywheel ring-gear teeth. 
Upon engaging the teeth, a plunger 
disc in the starter solenoid completes a 
circuit between the battery and the 
starter, causing the starter armature 
to turn. The pinion is part of the over- 
running clutch (one-way clutch), 
which is attached to the armature 
shaft. The clutch mechanism forces 
the pinion to rotate along with the 
armature, which turns the flywheel 
and starts the engine. 

When the engine starts, there is a 
moment before you release the igni- 
tion switch to the running position. 
During this moment the starter 
pinion spins much faster than it does 
at its cranking rpm. But no damage 
occurs because the overrunning- 
clutch mechanism allows the pinion 
to rotate at faster rpm than that at 
which the starter armature is turn- 
ing. 

If the pinion gear were solidly 
attached to the armature shaft and 
could not overrun it, the armature 
would spin as fast as the pinion and 
would self-destruct from the centrifu- 
gal force generated. 

What sometimes happens, though, 
is that the overrunning-clutch mech- 
anism (basically consisting of roller 
bearings, the pinion gear, and a hous- 
ing) wears, and instead of acting as a 
one-way clutch it becomes a two-way 
clutch, allowing slippage in both 
directions. At this point the starter 
motor spins but doesn't crank the 
engine. 


4 The voltage regulator is bad. It 
must be replaced. 

Two things that point to the regula- 
tor, even before you have made any 
tests, are the battery’s unnaturally 
large appetite for water and the fact 
that light bulbs have been burning out 
frequently. This indicates that exces- 
sive voltage is present. 

The clincher comes when you find 
that at 2,000 rpm the battery is being 
charged at 16.5 volts, well above the 
charging range called for in the shop 
manual. 


5 The front wheels have too much 
negative caster. Caster must be ad- 
justed so that it is at specs again. 
Caster is the number of degrees that 
the support spindle is tilted from ver- 
tical. The proper amount of caster 
gives a car directional stability. Tilt- 
ing the spindle so that the center line 


of the support spindle projects in front 
of a vertical center line through the 
center of the wheel makes the car tend 
to maintain a straight-ahead position. 
Insufficient caster causes a car to wan- 
der and weave. 


0° 

TRUE 
CENTER VERTICAL 
LINE OF 
SPINDLE 
SUPPORT 


CASTER ANGLE 


Specs call for a half-degree of posi- 
tive caster—which means that the 
support spindle of each wheel would 
be tilted a half degree away from ver- 
tical. This would project the invisible 
line that runs through the support 
spindle out in front of the vertical line 
that falls through the center of the 
wheel. Instead, you find that you have 
minus ?4-degree caster, which projects 
the spindle support line behind the 
wheel’s vertical line, causing direc- 
tional instability. 


6 One or more of the exhaust valves 
isn't opening. The valve train must be 
repaired. 

The popping noise in the air cleaner 
is caused by exhaust gases forced out 
the intake valve and into the intake 
manifold and carburetor. This noise, 
combined with a loss of power and 
erratic vacuum as engine rpm in- 
creases, is the giveaway that an 
exhaust valve isn't opening. 

A further inspection will pinpoint 
the exact culprit. It could be, for 
instance, a worn exhaust-valve cam 
lobe. Sometimes a cam lobe becomes 
so badly worn that it barely opens its 
valve—or it may not open it at all. A 
full inspection of the valve train will 
reveal which is the faulty compo- 
nent. 


7 The distributor cap is cracked at 
tower three. The spark-grounding test 
indicates this. Spark is running down 
the crack to ground. A new distributor 
cap is needed. 
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GM's new 


PS drives 
the J-cars 


front-drive subcompacts 


By adding sporty styling 
to high mpg, GM goes 
its X-car one better 


By JIM DUNNE 


Sporty imports, watch out: Here come 
the J-cars, General Motors' latest fam- 
ily of fuel-efficient small cars. They 
have the design features of the slight- 
ly larger X-cars—including front- 
wheel drive and four-cylinder en- 
gines—plus a wider variety of body 
types and spicier styling. 

The cars are called Chevrolet Cava- 
lier, Cadillac Cimarron, and Pontiac 
J2000. They'll be built as two-door 
fastbacks and notchbacks, four-door 
notchbacks, and four-door wagons. 
Chevrolet and Pontiac will sell the 
complete range; Cadillac, only the 
four-door sedan. With this lineup, GM 
hopes to combat the surging populari- 
ty of sporty imports such as Honda's 
Prelude and Accord, Datsun's 200-SX, 
and Toyota's Celica SR-5. 

From what I experienced in a test 
drive of the Cavalier two-door hatch- 
back, the imports have reason to be 
concerned. Everything required for a 
modern subcompact is present. The 
interior, for example, is large enough 
for four adults without crowding, a 
problem in the now-defunct Chevy 
Monza that Cavalier replaces. Head 
room for rear-seat passengers is also 
more than sufficient, as is leg room. 

GM describes the space-efficient J- 
car series as subcompact on the out- 
side but compact on the inside. The 
description is not off the mark. How- 
ever, the front seats in the fastbacks 
are set one inch closer to the floor than 
in the other models. Although the 
position is similar to that of most 
sporty cars, it's not the most comfort- 
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able. Slightly higher seats in the 
sedans and wagons have the dual ben- 
efits of more comfort and better view 
over the hood. 

Its easy to overlook the inherent 
space advantages of front-wheel drive 
now that it's so common. But, in addi- 
tion to leaving more real room on the 
floor, the absence of a transmission 
hump and drive-shaft tunnel gives 
you the illusion of even more space. 
Front-seat passengers can stretch 
their legs, as can rear-seat passengers. 

I wasn't able to test the Cavalier's 
traction on slippery surfaces or un- 
paved roads, but the tractive advan- 
tage of front drive is well known. On 
paved highways, the car behaves 
much like GM's X-car series, with 
neutral handling in curves and little 
evidence of front-end heaviness. At no 
time did Cavalier exhibit the under- 
steer of some older front drives. 

Sitting behind the wheel of the fast- 
back Cavalier is reminiscent of sitting 
in a Monza: low seat position, relative- 
ly high cowl, and near-vertical steer- 
ing wheel. The driving position is com- 
fortable, but less sedan-like than I 
expected. 

Engine response with the four- 
speed transmission is perky, with 
zero—60-mph acceleration averaging 
14.5 seconds. (The automatic-trans- 
mission version is two to three seconds 
slower.) To get high fuel economy— 
Chevrolet expects 40+ mpg on the 
EPA highway cycle—fourth gear has 
an 0.81:1 overdrive ratio. The manual 
transmission's shifter has relatively 
short throws and a positive feel. 

The steering geometry is unique 
and is one ofthe car's most noteworthy 
mechanical features. The rack-and- 
pinion mechanism is mounted on the 
firewall, nearly level with the top of 
the engine. The steering arms pivot 


from its center to give them maximum 
possible length. This allows them to 
follow a greater radius during the up- 
and-down movement of the wheels. 
Shorter arms would restrict steering. 

If, as in some designs, linkage were 
added to increase the radius, the steer- 
ing would lose its tightness. Mounting 
the rack on the firewall puts it in a 
more secure position, which cuts down 
on the slight movement you get from 
more remote anchorages. Adding to 
the taut steering is the solid connec- 
tion between the steering shaft and 
the rack. The result: positive steering 
that is highly responsive. The im- 
provement isn't something that's eas- 
ily measured, but the difference is 
noticeable. 

Most of the chassis is patterned 
after the X-car, and special attention 
has been paid to noise reduction to 
make the J-car as quiet or quieter 
than its competition. One-piece car- 
peting covers the entire floor pan from 
the firewall to the rear hatch (or 
trunk). This, plus a polystyrene sub- 
strate in the ceiling, mutes noises. 

The cargo area in the hatchback fea- 
tures a flat floor, easy-fold rear-seat 
back, and an automatic roll-up securi- 
ty screen. However, the rear sill is 
about 1'5 ft. above the floor, which 
makes loading difficult. 

GM plans to market the Cavalier 
and J2000 as sporty subcompacts, in 
the under-$10,000 price range. They 
will compete primarily with imports, 
as well as with Ford's Mustang/Capri 
and Chryslers O24/TC-3. The more 
luxurious Cadillac Cimarron, loaded 
with extra convenience equipment, 
will be considerably more expensive. 

Overall, the J-cars are attractive 
and easy to get accustomed to. We'll be 
testing them against their competi- 
tion in future issues. Gis) 
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Pontiac's sleek J-2000 two-door coupe 
(top) shows the attention being paid to 
aerodynamics today. The smooth, flow- 
ing lines reduce drag-inducing turbu- 
lence, which means better fuel economy 
even at low speeds. An integral front 
spoiler below the bumper keeps air 
from flowing under the car and raising 
the nose, which would increase drag. 
The faired-in rear spoiler on the tail 
manages airflow at the rear for better 
stability. Cadillac's Cimarron (above) will 
be the smallest car in the division's lux- 
ury-car-only lineup. It will come loaded 
with luxury and convenience items, and 
will be available only as a four-door se- 
dan. Author Dunne (left) gave Chevro- 
let's Cavalier a thorough checkout near 
GM's desert proving grounds at Mesa, 
Ariz. He found it quiet, roomy, well be- 
haved, and responsive. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Treadmill 


MGl's Tredmil produces the 
same effect as walking or 
jogging—minus weather, 
dogs, and traffic, says the 
maker (MGI Strength Sys- 
tems, Box 266, Indepen- 
dence, Mo. 64051). The luxu- 
ry model monitors heart rate, 
shows distance, time, and 
mph. 


. ou RAM 


Export F-16/79 
Greater speed, range, sys- 
tems and avionic capabili- 

ties—that's why this F-16/79, 
designed for export, is better 
than the F-5E, the current 
U.S. export fighter, says Gen- 
eral Dynamics. The F-16/79 
has an 18,000-Ib.-thrust en- 
gine; the Air Force's F-16 has 
a 25,000-Ib. engine. 
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Vacuum packer 
Throwing away food because 
of premature spoilage? The 
Spandex fresh-pack system 
keeps air away from food for 
longer storage, says the mak- 
er. A dual-stage pump draws 
98 percent of the air from 
special containers. Price: 
$250. S.P. Industries, Box 
1030, Santa Rosa, Calif. 


Solar roof vent 


Install its FP-10 roof vent and 
you'll help prevent blistering 
and cracking of built-up 
roofs, says Johns-Manville 
(1601 23 St., Denver, Colo. 
80216). A one-way valve 
opens as sunlight expands 
moisture-laden air trapped in 
the roof. The valve closes 
when the roof cools. 


Low-drag trailer 
Towing at 100 mph-plus on a 
British race track doesnt rat- 
tle the slant-nose Alpha 14 
trailer. Its aerodynamic de- 
sign cuts drag, aids road 
holding, and saves fuel, ac- 
cording to its maker, Auto- 
sport Caravans Ltd. (Weston- 
on-the-Green, Bicester, Oxon. 
OX6 8QH, England). 
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8WD truck 


Dragon Wagon, an eight- 
wheel-drive, 435-hp truck, 
may be recruited in volume 
after the U.S. Marine Corps 
evaluates two of the vehicles. 
The truck can ford streams 
(inset), and its articulated 
joint handles a variety of rear 
body sections. Oshkosh 
Truck Corp., Oshkosh, Wis. 
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Jet trainer 


Microjet 200 weighs only 
2,094 pounds, has a 620-mile 
range and top speed of 340 
mph, says its French builder. 
Designed for low-cost pilot 
training, the V-tail jet's twin 
engines consume about as 
much fuel as a 300-hp car in 
one hour, claims the maker. 


Vapor lamp 


Using its new 400-watt Multi- 
Vapor lamp horizontally 
boosts efficiency and bulb 
life compared to its existing 
metal-halide lamps, says 
General Electric. The vertical 
arc tube then distributes light 
better for display or office 
use. Prices: $50, clear; $55, 
phosphor-coated. 


100-mpg Subaru 
Subaru's experimental X-100 
Gyronaut, a sleek three- 
wheel vehicle with a stan- 
dard Rex engine and drive 
train, has achieved 100-mpg 
fuel efficiency at 55 mph. 
(Rex is a two-passenger mini- 
car not sold here.) The X-100 
has a twin-cylinder, 544-cc, 
27-hp engine. 
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Tension checker 


Press StringCheck against 
your tennis racket and see 
whether the tension has 
changed. The $15.95 device 
lets you measure relative ten- 
sion—comparing readings 
from day to day. Frank Walk- 
er Enterprises, 20292 Ban- 
croft Circle, Huntington 
Beach, Calif. 92646. 


PHOTOGRAPHY 


BY E. H. ORTNER 


110 converter 


Owners of the tiny Pentax 
110 single-lens reflex camera 
needn't feel left out; now 
they can have a teleconverter 
just like the big fellows. The 
Soligor 1.7X converter ex- 
tends the focal length of a 
50-mm lens to 85 mm (equiv- 
alent to 170 mm with a 35- 
mm camera). Price: $29.50. 
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Underwater housing 


Now you can go underwa- 
ter—down to 200 feet—with a 
Canon A-series camera. Just 
set it for automatic exposure, 
attach a power winder, and 
put it inside the stainless- 
steel Canon Marine Capsule 
A. Interchangeable front 
ports let you use the capsule 
with lenses from 15 to 200 
mm. List price: $2,700. 


Darkroom meter 


Why waste costly paper in 
the darkroom? The Cybex 
800 photometer measures 
the density range of your 
negative to determine correct 
exposure and the best b&w 
contrast grade of paper. The 
800 has three parts (power 
unit, meter, probe) and sells 
for $89. Cybex Corp., P.O. 
Drawer E, Penllyn, Pa. 19422. 


Black body 


Besides a new black body, 
Fuji has some design im- 
provements for the Fujica 
AX-5: a smaller and lighter 
standard lens (50 mm, f/1.6) 
and a lock on the shutter- 
speed dial to keep it from be- 
ing inadvertently moved. List 
price of the black-body AX-5 
with lens: $625. 


Film pod 


Interlinking film pods hold 
your 35-mm film cartridges 
clipped to your belt, ready 
for immediate use. You can 
load and link as many as you 
need for the day's shooting. 
The Israeli-made units are 
distributed by AIC Photo, 168 
Glen Cove Rd., Carle Place, 
N.Y. 11514. Price: $5.70 for 
two cylinders with clip. 


Big zoom 

A lot of tele power is built 
into the Spiratone/Sun 85- 
300-mm zoom lens, ranging 
from portrait work to bird 
shooting. There's also a mac- 
ro mode, for half-life-size 
photos. The f/5 two-touch 
lens sells for $229.95 from 
Spiratone, 135-06 Northern 
Bivd., Flushing, N.Y. 11354. 


IN BOATING 


BY SUSAN RENNER-SMITH 


Hidden lifesaver 

A handsome rain jacket (top), 
the Lifecoat doubles as a flo- 
tation device. When fully in- 
flated, a life vest concealed in 
the lining will float an uncon- 
scious person face up 
(above). Dorstar Ltd., 150 
Cranbrook Rd., Poole, Dorset 
BH12 3JB, England. 


Safety reel 

Avoid tangled power cords: 
The Marine Sidewinder | 
neatly coils a 50-foot shore 
power line. When plugged in, 
the kink-free cord is less of a 
safety hazard. The ABS plas- 
tic reel costs $75, from Adray 
Enterprises, 125-37 Fort Hill 
Ave., Yonkers, N.Y. 10710. 


Cat-surfer 


A mini-cat with a sailboard 
rig, the stable Kona-Kat won't 
dunk even beginners, says 
Kona Corp. (Box 2825, Titus- 
ville, Fla. 32780). The mast is 
stepped into a high-rising 
cone that lets the rig swivel 
freely but keeps it from tip- 
ping into the water. Price: 
$1,295. 
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Cockpit pockets 

No more missing sunglasses, 
or—worse!—sunken winch 
handles. The Cockpit-Catch- 
all organizes that vital clutter. 
The 24-by-11-in. Acrylan 
pouch mounts easily with 
rustproof snaps, says maker 
Basic Designs (Box 479, Sau- 
salito, Calif. 94965). Price: 
$17. 


Portable power 

A truly totable outboard, the 
new single-cylinder Mariner 4 
weighs just 43 pounds. It fea- 
tures an integral fuel tank 
with a front-mounted shut-off 
valve that prevents leakage 
during storage. The four-hp 
motor has a 5.03-cu.-in. pow- 
er head with cross-flow 
induction. 
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BY PAUL BOLON 
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Glass cutter 

No more wobbles and 
swerves while scoring glass: 
The finger loop and rest on 
the Precision Glass Cutter let 
you apply steady, perpendic- 
ular pressure without the 
usual awkwardness, says Pro 
Glass Cutter (Box 2292, Dear- 
born, Mich. 48123). Steel- 
wheel cutter is $5; carbide 
model is $10. 


Ladder crutches 


The STL-510 stabilizer triples 
your ladder's stability, the 
maker says. Its legs adjust in- 
dividually for either sloping 
ground or steps, and store 
against the ladder's rails. The 
$95 kit fits most ladders. 
Coleman Safety, 31 Progress, 
Unit 4, Scarborough, Ontario, 
Canada М1Р 456. 


Log dolly 

The Log Caddee hauls up to 
150 Ibs. of firewood, says 
Deal Products (Box 667, Eas- 
ton, Pa. 18042). The seven- 
inch outer wheels are for reg- 
ular rolling; five-inch wheels 
in back aid in stair climbing. 
The unit folds for storage. 
Price: $48.95. 


Brush caddy 


Snap it into the rim of a one- 
gallon can of paint, and 
Mount Brushmore's magnet 
holds your brush by its metal 
ferrule to prevent messy 
dripping. Price is no peak, 
however: $1.98. Maker: Mash 
Enterprises, 3280 Eccleston 
Ave., Walnut Creek, Calif. 
94596. 


Odd blade 


Fit the Crazy Saw blade in 
your circular saw and you 
can cut forward, backward, 
and sideways, says Abiqua 
Sales (1362 Industrial Way, 
Woodburn, Ore. 97071). The 
triangular-shape blade also 
can follow a crooked line or 
Scoop out a cup shape. It's 
$7.95. 


Molded staplers 
Hand and desk-top staplers 
are made from a single 
molded piece of Du Pont's 
Delrin polymer. Other stapler 
parts simply snap into the 
light frames. Hand-size mod- 
el costs $4.50; desk-top ver- 
sion is $19. Maker: World- 
wide Services, 15225 Stagg, 
Van Nuys, Calif. 91405. 
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Free-form fencing 
Don't go straight: Graceful, 
curved fences are easy to 
build with Redwood Slims, 
Masonite's unseasoned red- 
wood lath. The wood strips 
are sold in bundles, in widths 
up to six inches, lengths to 
20 feet, and thicknesses to 
one-half inch. Masonite, Box 
97, Calpella, Calif. 95418. 


Sprinkler control 

It ticks, but Time-A-Matic is 
actually a water meter, not a 
timer. Unaffected by differing 
line pressures, the device has 
48 dial settings that deliver 
from 40 to 1600 gallons and 
then shut the water off. It's 
$8.95. Melnor Indus., 1 Carol 
PI.. Moonachie, N.J. 07074. 


Firewood rack 


Measure your wood as you 
stack it: Stack-N-Rack's alu- 
minum frame holds about 
half a cord of wood two 
inches off the ground for 
quick drying. Its metal sec- 
tions are predrilled to speed 
assembly. The kit costs $85. 
Maker: Reynolds, Box 26688, 
Richmond, Va. 23261. 


Driveway sealer 
Spread Plastic Seal on your 
driveway and it forms a 
weather-resistant barrier to 
corrosive salts, oil, and 
grease, claims Crafco (4522 
E. Miami, Phoenix, Ariz. 
85040), adding years to the 
life of your pavement. A 3'5- 
gallon bucket of the asphalt- 
and-acrylic mixture is $15. 


Flat-plate frame 


The rear leg of the Sunrack 
frame telescopes so you can 
position your collectors at 
their optimum tilt, regardless 
of roof slope or orientation, 
says Sunsearch, Inc. (Box 
275, Guilford, Conn. 06437). 
The aluminum frames are 
said to withstand 120-mph 
winds. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Perfect fit 

There are no sliding adjust- 
ing bands to catch your hair 
or work loose on the new 
Point 5 headphones from Au- 
dio Technica. Each cup swiv- 
els up or down for a perfect, 
no-slip fit. Just 1.9 ounces, 
the phones are designed for 


low-power portable 
listening. $79.95. 
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Instant computing 
Connect this RCA VP 3301 
terminal to a TV monitor and 
the phone line (through a 
modem), and you can tap 
into home-information banks 


such as The Source or Micro- 


Net ["Info Banks," PS, Nov. 
'80]. Display shows 40 char- 
acters on 24 lines of text with 
color graphics. It's $369. 


Jogger's stereo 
Carrying a portable tape 
player with you when you 
jog can get tiresome—not 
from the weight but from the 
same old songs heard again 
and again. But now, with the 
Hi Stepper from Mura on 
your belt, you can switch to 
AM or FM stereo music. 

It's $70. 


Autofocus 

Just focus and shoot? Nope, 
just shoot. The Toshiba 1K- 
1850 AF color video camera 
uses a CCD chip to give con- 
tinuous automatic focusing. 
The lens adjusts as your sub- 
ject moves. It also has auto- 
matic exposure control, 6X 
zoom lens, electronic view- 
finder, and a price tag: 
$1,395. 


Smart turntable 

A microprocessor controls 
this Technics SL-15 turntable. 
That means its linear tracking 
arm automatically finds the 
cuts on the record and plays 
them in any order, as many 
times as you wish. 

Price: $850. 


Pocket phone 

Serious about “keeping in 

touch"? With the Pocket 

Phone from Electra (300 E. 

County Line Rd., Cumber- | 
land, Ind.), you can answer 

calls or use the keypad to 

dial out. The wireless unit 

works within 600 feet of re- 
charger/base. It's $329.95. 


Microfloppy disk 
Sony calls it a microfloppy. 
Although it's small in size, 
it's huge when it comes to 
saving computer data. Each 
3.5-inch disk can hold up to 
437.5K bytes of information— 
twice as much as a disk twice 
its size. The system is being 
made available to computer 
manufacturers. 
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Driving computer 
Zemco's ZT-4 car computer 
has 15 functions, including 
driving distance and time in 
12- or 24-hour modes. Read- 
outs are in either English or 
metric units. It costs $89.95, 
including mounting hard- 
ware. Zemco Inc., 12907 Al- 
costa Blvd., San Ramon, 
Calif. 94583. 
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ATF checker 


Check the condition of your 
vehicle's automatic-transmis- 
sion fluid at a glance with 
Trans-Gard sight gauge. Sim- 
ple tools install the device in 
one of the transmission's 
cooling lines, says Hayden, 
Inc. (1531 Pomona Rd., Coro- 
na, Calif. 91720). It's $7.95. 


Racer's wheel 


Anatomic hand and thumb 
grips are molded into Per- 
sonal's Fitti E3 steering 
wheel. The $181 wheel has a 
leather-wrapped alloy frame 
and was developed in For- 
mula One racing. Vilem B. 
Haan, Inc., 7531 Coldwater 
Canyon, N. Hollywood, 

Calif. 91605. 


Thief foiler 


Once wired into your vehicle, 
Keycard can help prevent 
theft by immobilizing as 
many as three low-voltage 
circuits. You just unplug 

it when you park. Keycard 
sound Advice, Newman 
House, Northgate Ave., Bury 
St. Edmunds, Suffolk 1P32 
6BB, England. 
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Telescoping cover 
The all-steel Armadillo Hard 
Shell cover has sections that 
slide out to cover the entire 
bed of your full-size pickup 
or retract to carry bulky car- 
go in the rear area. Prices 
start at $654. Arma Co., 409 
E. Hwy. 12, Litchfield, 

Minn. 55355. 


High-mpg hubs 
The Free Wheeler II kit con- 
verts most full-time 4WD's to 
allow front-wheel free-wheel- 
ing when 4WD isn't needed, 
thus cutting fuel consump- 
tion. Specialized Automotive 
Engineering, Inc., 11535 
Bradley Ave., San Fernando, 
Calif. 91340. Price: $173.75. 
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Enter now and save on famous brands! 


SPRING HOME 
VALUE DAYS 


at your local Hardware / Home Center Store. 


== йн m i am ary m m M m как en Het tm mue He dm n жа uer s Жа fer um i n eS n m ¬ Visit your local hardware store or home center NOW for 


USE THIS COUPON TO ENTER special prices and values—and a chance to win an exciting 
THE BIG SWEEPSTAKES grand prize. You could win a "slice"of an expensive, luxuri- 


ously furnished Captran Resort condominium. Full ownership 
for one week every year, plus round trip tickets for the first trip 
there on Delta Airlines, or one of 100 other free one-week 
prize vacations. Hundreds of other prizes, too. Shop now 
and save...and enter! Simply fill out the special coupon and 
deposit it at any participating store displaying the Spring 
Home Value Days symbol before May 31, 1981. 


Spring Home Value Days. 1981. 15 sponsored by the National Retail Hardware Association 
and its affiliated associations through more than 18.500 membership stores everywhere 


| National 
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Beginning here: Our spring 
hardware section groups 
together information on 
home-maintenance tools, 
materials and techniques 
that you'll discover at 

your local home center 


Hang 


it better 


with the right 


door hinges 


By THOMAS H. JONES 


Shopping for hinges can be confusing. 
There seems to be an almost limitless vari- 
ety of sizes and styles. And the selection of 
hinges to be found at home centers and 
larger hardware stores is still only a small 
portion of the many types manufactured. 
While special-application hinges used to 
be available only in large sizes for indus- 
trial and commercial uses, many are now 
made in sizes appropriate for residences. 
You might even discover some of these ear- 
lier hard-to-find hinges now displayed in 


blister packs; but for many types, your 
hardware store will have to order them for 
you. There are just too many to stock. 

But whether you are looking for a new 
hinge to close a door automatically or 
swing it open wider, or you simply want to 
rehang a wobbly door, you still must deter- 
mine the style, size, and right number of 
hinges for your door. 

Hinge size must be matched to the width 
and thickness of the door. The selection of 
either a standard or heavyweight hinge is 
determined by the weight of the door; the 
type of bearing depends on the expected 


frequency of opening and closing. The 
required hinge height is derived from the 
combination of door thickness and width: 


Door thickness Door width Hinge height 
min.) 
34"-1U8" (cabinets) 24" (max.) 22" 
36" (max.) 3" 
13%8" (interior doors) 32" (max.) 3'2"-4" 
over 32" q'-AVe" 
134" (exterior doors) 36" (max.) 415" 
48" (max.) D 
over 48" 6" 
2-219" 42" (max.) 5" (hvywt.) 
over 42" 6" (hvywt.) 
Continued 
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Z 2 AN Rule. The rule Super 
2 Doers of America " build 
"ZZ a by-in the workshop, at 


the construction site. 
It's #1 because it allow^ 
unsurpassed accuracy о! 
the job. And the handy 
power-return blade is pra 
tected with DuPont Mylan 
to stand ир to years (and | 
miles) of measuring. 
Over 100 million 
Powerlock Rules have 
helped Super Doers do 
things precisely right. 


NN 


Buy a Powerlc 
Rule for Powerlock 

Y = EH 8 f B 
Look-Alike' Radio Offer. 
Now, listen while you work! Buy a 12, 16 or 25 foc 
Powerlock Rule and send in for the unique 
Powerlock Radio that looks like the Rule. (You сё 
even wear it on your belt.) Makes work more fun.. 
Great gift, too. 


I'm a Super Doer. Send me my "Look-Alike" Powerlock 
| Radio. Enclosed is $8.00 each for radios (total Name 
enclosed). Attached is proof(s) of purchase from Address | 
12 ft.___/16 ft.____/25 ft.__/product card(s). Offer А Б" а | 
expires January 1, 1982. MAIL TO: Stanley Tools, Dept. 81, uy helps you do things right. 
P.O. Box 3000, New Britain, CT 06050 217717. | Re Rm má. eme а لے‎ 


©) 1981, Stanley Tools, Division of The Stanley Works Super Doers of America and Super Doers are trademarks of Stanley Tools 


Door hinges 
[Continued] 


Determining the necessary hinge width 
is more complicated. You have to take into 
account the door thickness as well as the 
inset (if any), backset, and the clearance 
required (see drawing). 

The hinge width is calculated from this 
formula: ` 

Hinge width = 2 (door thickness — back- 

set) + inset + clearance 

Clearance is the distance that the door 
must be out away from the plane of the wall 


Factors affecting hinge width 
| DOOR STOP 


DOOR 
|BACKSET THICKNESS 


CASING 
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DOOR OPEN il 
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in order for it to open a full 180 degrees and 
lie flat against the wall. To open fully it's 
necessary for the door to clear the jamb cas- 
ing, any raised molding on the door face, or 
the chair rail. If there is a perpendicular 
wall on the hinge side of the door and the 
door can open only about 90 degrees, then 

the clearance requirement is zero. 
There is no absolute standard for the 
amount of backset. One-eighth to “4 inch is 
Continued 


Butt-hinge parts 


Ball-bearing hinge for heavy-duty use 
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Spacing for door hinges 


A security hinge has a stud on one leaf that fits 
into a hole in the opposite leaf. To make your 
own security stud, drill a 5^e-in. hole through 
both leaves and then mount the hinge. Drill a 
pilot hole into the jamb, insert а '/a-in. lag screw, 
and cut off the head. Mortise for rounded-corner 
hinge (above) can be cut using a router. 
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Door hinges 
[Continued] 
Swing-clear mortise hinge 


The swing-clear hinge allows a door to clear the 
doorway when opened only 95 degrees. 


Compact spring hinge from Stanley employs a 
coil spring; it's UL-approved for fire doors. 
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Full-surface hinge 


Full-surface hinge requires no mortising; 
it's usually used on shop or shed doors. 


usually used on 1?4-in.-thick, lightweight 
doors, keeping the hinge screws as nearly 
centered in the edge of the door as possible. 
Exterior doors 1?4 in. thick should have a 
l4-in. backset, and thicker doors, % inch. 

Though it’s common practice to hang 
lightweight doors with only two hinges, all 
walk-through doors up to 90 inches tall 
should have three hinges. Taller doors (up 
to 120 inches) should have a fourth hinge, 
with an additional hinge added for each 
extra 30 inches of door height. 

Cheap utility hinges are not an adequate 
replacement on the doors in your home. 
Standard-weight hinges of the appropriate 
size are used for residential doors, unless 
the doors are unusually heavy. In this case 
you should substitute a heavyweight hinge 
of the same size. Doors that are opened and 
closed constantly should have low-friction 
or ball bearings. All residential doors, with 
the possible exception of the front door, 
are classed as low-frequency-of-operation 
doors for which plain bearing hinges are 
specified. 

Hinge handedness 

Many kinds of loose-pin and specialized 
hinges are “handed.” That means they are 
made for either left-hand or right-hand 
door installations and cannot be switched 
to the other side. Here’s how to determine 


Soss concealed hinge 


Concealed hinge has no exposed knuckles. The 
Soss 216 is for medium-weight doors. 


the handedness of a door (and its hinge): 
With the door opening away from you as 
you face it, it is a left-handed door if the 
hinges are on the left side—and it takes 
left-hand hinges. If the hinges are on the 
right side, it takes right-hand hinges. (Just 
to confuse matters, this method of identify- 

ing hinges is the opposite of that used by 
cabinet, manufacturers.) 

To -determine the handedness of any 
loose-joint hinge, open the hinge with its 
face toward you and the pin pointing up. If 
the knuckle of the right. leaf is at the bot- 
tom, it is a right-hand hinge. If the knuckle 
of the left leaf is at the bottom, it is a left- 
hand hinge. | 


Alternatives to the butt 


Most doors today create a barrier to peo- 
ple in wheelchairs—or a squeeze if they're 
on crutches. Doors hung. on conventional 
hinges can extend up to two inches into a 
doorway when open—which can also make 
it inconvenient to move large objects in and 

out. The solution to this vexing problem is 
a swing-clear hinge—long available for 
commercial applications. Now Stanley is 
making these much-needed hinges іп 31⁄2- 
and four-in. sizes to replace old hinges in 
existing jamb and door mortises. The Stan- 
ley F248 hinge will take the door complete- 
ly clear of the doorway when the door is 
opened about halfway. 

Stanley is also marketing a new spring 
hinge, model 2060, which can replace stan- 
dard mortised hinges. These hinges look 
like any other premium-grade, concealed- 
bearing hinge. The spring action is provid- 
ed by a reliable internal coil that should be 
adjusted after the door is hung. Only one of 
these spring hinges is needed to shut a 
lightweight door; up to three may be 
needed on heavy doors. 

Another way to keep your doors where 
you want them is to use gravity pivot 
hinges. Used only on light doors, these 
hinges will automatically close a door or 
hold it open 90 degrees in either direction. 


- For heavier doors, the double-action floor 
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Tee and strap hinges 


hinge often used on swinging kitchen doors 
will do the same chore. 

There are occasions when you cannot or 
do not want to mortise the hinges in either 
the door or jamb, or both. For this purpose 
butt hinges are also made full surface, half 
mortise (mortised in the door only), and 
half surface (mortised in the jamb only). 
The surface-mounted door leaf is usually 
attached with through-bolts rather than 
wood screws, for greater durability. 

Security is also a consideration in choos- 
ing door hinges. Outward-opening doors 
can be forced open easily if hung on ordi- 
nary butt hinges—you just remove the pins 
and pop the door out from the hinge side. 
There are two ways to prevent this: The 
hinge pin can be locked with a set screw 
that is accessible only with the door open, 
or you can use a hinge that has a security 
stud (see photo). This stud prevents the 
hinge leaves from separating when the 
door is closed, even with the pins out. Most 
hinges can be specially ordered with secu- 
rity studs, but you should have little trou- 
ble drilling and adding a stud to a butt 
hinge yourself. Hinges are also made that 
can carry concealed wiring and switches to 
activate an alarm if the door is opened by 
an intruder. 

The butt hinge is the most economical for 
. hanging a door, but there is other hard- 
ware you can use. If you think convention- 
al hinge knuckles mar the appearance of 
your doors, you can use Olive or Paumelle 
hinges to minimize the exposed barrel. (Ex- 
amples of each are at the center of our lead 
photo. Olive hinges—so named because the 
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doors, as well as on outdoor utility doors 
and gates and doors that can't be hung with 
conventional butts, such as doors made of 
narrow planks or plywood. 

If you have a problem door that seems to 
be always pulling off its hinges, Stanley 
has a drastic solution. It's called a pivot- 
reinforced hinge, and it's billed as boy- 
proof. A pivot and butt hinge are joined 
into one compact, interlocked unit with a 
single hinge pin. The pivot hinge is 
mounted as the top hinge, one to a door (as 
shown at right). The intermediate and bot- 
tom hinges are normal butts. 

Ive identified most hinges as Stanley, 
here, because that company makes, and 
sells nationally, such a broad range. But 
other manufacturers often offer equivalent 
types, if your hardware store or home cen- 
ter stocks another brand. 

Before ordering a special hinge, ask its 
price. Some of them cost quite a bit more 
than a pair of simple butts. The table below 
summarizes availability of the most famil- 
iar types. Remember: The weight of your 
door and how often you'll open it determine 
whether you should choose standard or 
heavyweight hinges. 


The pivot-reinforced hinge is designed to with- 
stand abuse. You need only one, mounted at top. 


Sizes available in standard and heavyweight hinge types 


Frequency | _ | | | П 
of use Mounting 310" | 412" | A. 
verage | Full mortise 2r GE ae ce 
Half mortise | | 


x 


Full mortise 
Full surface 
Half mortise 
Half surface 


concentrated barrel is shaped like an 
olive—can be ball-bearing or pin; Pau- 
melles have a chrome ball bearing for ver- 
tical load and a nylon bushing over the pin — |——— 
for lateral load. Farther left inthe photois | deari 
a Victorian shutter hinge to hold shutters | "uos Wo cb 
open. Soss-or other brands of hidden | fj | чагаа | 
hinges—eliminate all visible trace when | Swing- Full mortise | 
the door is closed. Another way to mini- Clear buts {чача Шы 
mize the visibility of hinges is to use pivot НЕБА Часы 
hinges instead of butts. These are familiar Т} rm 

on cabinets, but they are also made in sizes bl 
capable of handling large doors. Ordinary “Full mortise - 
tee or strap hinges are used on some period _ Full mortise 
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e IT’S EASY Use only the mix 
you need, and follow the mixing 
directions on the back of the bag. 
Use the ideas in the free ЅАКВЕТЕ - 
Project Booklet and build anything 2-5% 
you can imagine! № 
e IT’S ECONOMICAL Save, | 
because you рау only for materials. 


And you increase the value of 
your home. : 


e IT’S REWARDING You'll get satisfaction and pride za 
when you do it yourself. Projects can be done in your 
spare time, so always keep some SAKRETE on hand. 


e FREE SAKRETE PROJECT BOOKLET Ask for it at your 
approved SAKRETE dealer, or send 50e for handling to: 
SAKRETE, Dept. P51, Box 17087, Cincinnati, Ohio 
45217.Then go out and beat inflation. 


SAKRETE Cement Mixes — The pros' choice. 


SAKRETE is the registered trademark of SAKRETE, INC. © 1981 
cleans up like a latex product but outper- 


= ® | | 
7 H FRIYI RII BRAND forms the company's older oil-based line for 
| = | hard-to-paint surfaces like galvanized 
| | steel and aluminum. 
| | Actually, it was no harder to apply paint 
| | " to those metals—it was just hard to keep 


Ше раш оп Шеш, US gaiva- 
| | ni netal t t. First , gal- 
HOT GLUE BONDS ' жш... ——= vanized produci always have a light, pro. 

| "ип ective coating of oil, which had to be 
STRONG IN SECONDS! xs gom : removed witha good detergent scrub or sol- 
NO CLAMPING, j we o d a A vent. The aeren E rures an etch- 
NO MIXING, NO MESS. AE" EE ME | ous galvanised surfas otherwise the peint 


The Thermogrip Brand | * LM | || would have nothing to adhere to. The alter- 


Anything with water in it can't stop rust, 
right? Not anymore. Rustoleum is now sell- 
ing a "water-reduced" coating that not only 


: ingen native was to let a hard-to-paint metal sim- 
Electric Glue Gun is ideal 


ply stand naked outside for six months and 
let the weather do the same job. 

With Rustoleum's nonbreathing Rust-O- 
Crylic all that is obsolete. You still have to 
clean the metals, but there's no etching or 
weathering needed on hard-to-paint met- 
als. The Rust-O-Crylic is fast-drying, can 
be applied while the metal is still damp, 
and its primer and finish coat outlast oil- 
based products, the company claims. 

Rust-O-Crylic combines a new acrylic 
polymer base with two rust-inhibiting in- 
gredients. One of the rust inhibitors is a 
long-acting ingredient that, with the acryl- 
ic base, forms a dense barrier to moisture. 
The other inhibitor prevents flash rusting 
during the time the paint 1s wet. The rust- 
proofer will only be "new" to consumers— 
it's been used by industry for over five 
years.— Paul Bolon 


for hundreds of jobs. Hot 
glue sets in seconds for 
fast fastening on wood, 
leather, paper, cardboard, 
fabrics, tiles. 
You control the hot glue; 
| no clamping or mess 
like cold glue. Great for 
hobbyists, too. 
| mg Ê 
Bostik 


CONSUMER DIVISION 


Reading, PA 19605 EMHART 
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Who moves more people than 
VW for less money? Its Ram 
Tough Dodges new Mini Ram 
Wagon. 

Compare Dodge Mini Ram 
250 to VW Vanagon— passenger 
seating, mileage, fuel capacity 
and range, horsepower and rear 
loading area. Mini Ram gives you 
more. 

Then compare factory- 
installed options like power steer- 
ing, and your choice of 6 sound 


systems: all available in Mini Ram. 


Not in Vanagon. 

Now compare price. Mini 
Ram costs $2,553 less than 
Vanagon. For panel-side van 
buyers, there's a Dodge Van 
with the same performance, effi- 
ciency and interior dimensions as 


Wagon 250 | VW | VW Vanagon | 


3 mu Cn 
шш, [+_ 


Removable 
Hear Seat | 


UE LN Not Available 


Option 


| Power Steering 


Color- Keyed 
Carpeting 


1 А 
kd 
Р À DODGE 
m} 7 | 
Ilnnne [гик Кк 


| Not Available 
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Mini Ram Wagon at a price VW 
hasn't seen in years — just $6,418* 

Underneath it all, Mini Ram is 
a Ham Tough Dodge Wagon. With 
the best rust protection of all 
wagons. There's 100% electro- 
coating, plus 370 sq. ft. of galva- 
nized steel in critical areas... 
compared to VW's 4 sq. ft. 

New Dodge Mini Ram 
Wagon. It does more than VW 
Vanagon and it does it for less. 

As a pure people mover, it just 
might be the best buy on the road 
today. 


j | ry S 
LF oF ib L кыты 
J | 


*Slicker price comparison, excluding title, taxes and destination charges, unadjusted for different levels of standard equipment. 


Two-tone paint and whitewall tires $340 extra. 


**Use these numbers for COH pen. Your mileage and range may differ depending on speed, distance and weather 


Calif. est. lower. 
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Installing a prehung 
steel door 


Seven years ago, the Weed Eater string trimmer 
revolutionized lawn and yard care. Today its still the 
number-one selling brand of trimmer in America. 
Simply because it works hard. Its priced right. And it 
holds up. What's more, Weed Eaters got a complete 
line of both gas and electric models to handle all 
sorts of trimming and edging jobs. And now you 


оте топу. WEED EATER 


some money. 


———— RÀ 
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POPULAR SCIENCE 


By PAUL BOLON 


When your entry doors—front or back—are 
worn out, warped, or damaged, it's not that 
much of a chore to replace them. With a 
new prehung steel door, you can do the job 
in two or three hours—and that's only one 
advantage. 

Metal doors are filled with foam to make 
them good insulators from winter cold— 
and summer heat—and their door-frame 
joints are more stable and easier to keep 
sealed against air infiltration than a wood 
doors. A metal door also requires less 
maintenance and is often a stronger barri- 
er to would-be intruders. 

Installation of a metal door is as easy asa 
wood replacement door because you buy it 
prehung-that is, with the door already 
mounted in a steel frame. The prehung 
Benchmark door shown in our photos is 
mounted in a preassembled frame that also 
includes a threshold. The Benchmark 
weatherstripping system uses a positive 
magnetic seal between door and frame 
that's similar in principle to the magnetic 
vinylseals on refrigerators. For more infor- 
mation about Benchmark doors, write to: 
General Products, Box 887, Fredericks- 
burg, Va. 22401. Gs) 


First step in door replacement is to remove the 
old door and carefully pry off the inner and outer 
casings. The inner casings will be replaced after 
the new door is hung. To remove the old jamb, 
it's often easier to cut it (far left) and pry it out in 
pieces. Then the new door and frame are set into 
the rough opening. 


Position the new door in the rough opening by 
shimming around the frame with wedges or 
shingles, especially behind the hinges and strike 
(above). Shim the frame square and plumb 
along each edge using a straightedge—it 
shouldn't "wave" in and out. Use at least three 
sets of shims along each side. After adjusting 
the shims, nail through the frame and wedges 
on the hinge side, check the other side and top, 
and then nail them as well as the threshold. 
Replace some of the screws holding the hinges 
to the frame with three-in. screws (right) to 
anchor the door to the studs. Fill the shim gap 
with insulation before replacing the inner door 
casing. (Countersink all nails and putty the 
holes.) Caulk around the outer casing. 


ТО OFF THE PRICE OF THIS. 


; Just buy any Weed Eater Brand string trimmer 


between April 1 and August 15,1981, and we'll give 
you a $10 refund when you buy the hot-selling Weed 
Eater Brand Home'N Yard Power Blower. The powerful 


L new machine that uses a hundred and twenty-five- 
- mile an hour blast of air to breeze through leaves, 


grass, dirt -even light snow. In no time, with no sweat. 
So cut yourself in on another great Weed Eater. 


deal. But hurry. Offer WEED EATER 


ends August 15, 1981. 


aule Yer Eater Division, Emerson Electric Co., PO. Box $329, Shreveport, La. 7109.‏ ت 


_ (TEN DOLLAR REFUND)) 
НОМЕМ YARD POWER OME 


: ee: 18 
GNE I o т а Bou. а руя 
oo See: oleae ED EATER Копа power Bowe а? 


where ipited by 
Rebate requests that are illegal or 


Retum to: WEED EATER. РО. Вох 725, Бер! WE, Lubbock, Texas 79491. 
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ВР МЕНЕЕ. 


Why it costs less 
spend a little more 
foraJohn Deere. 


Granted, a John Deere Lawn 
Tractor, Rider or Walk-Behind Mower -—— 
may cost a little more than some others you V. ` \ 
might consider buying. At first, anyway. а ee 

But in the long run, you almost 
always save money buying a John Deere. 
| Take lawn tractors. On the average, 
the life span of a "bargain" lawn tractor is four 
to five years, depending on brand and use. 


tO 


And the John Deere 
line of 21-inch walk-behind 
УС mowers, though introduced 
hA» only a few years ago, 
: Ex 1S just as solid and 
ы dependable as 
the others. 


Look at it 
Й this way. Which 
| would you rather have? 
Ё А John Deere Lawn Tractor 
that may well last 12 years? 
Or a “bargain” tractor that 
lasts only four or five? 


By contrast, 

it is not at all 
unusual for a 
John Deere to 
last 10 years or more. 
In fact, many of the original | 
John Deere Lawn Tractors, built 
in 1966, are still being used today. 


Figure it out and you'll see 
why it costs less to spend a little 
more for a John Deere. 


DOWN-TO-EARTH VALUE. 
Big savings now through May 31 at 


John Deere Riding a participating John Deere dealer. 


Mowers also have an 


outstanding record шй | = Ж | 

for longevity. That's di ho Nothing Runs Ja 
why it's so difficult Like a Deere" 

to find a used one шыны 


for sale. Fora free folder, write John Deere 


. 62, Moline, IL 61265. 


Dew-proof 
your paint job 


Glistening drops of dew are a boon to the 
poet but a bane to the painter—the home- 
owner who's painting his house, that is. 
Beads of condensation on newly painted 
surfaces are the culprits behind most failed 
paint jobs, according to PPG's Painter/ 
Maintenance News. Condensation can 
harm both the look and the staying power 
of a new paint job. 

Dew actually thins out water-base latex 
paint, diluting its covering power. Conden- 
sation weakens adhesion of solvent-base 
paints and may discolor them, as well. And 
dew on unprimed ferrous-metal surfaces 
can cause rust that eventually will lead to 
paint failure. 

To avoid these post-painting disasters, 
PPG advises painters to pay attention to 
the dew point—the temperature at which 
air-carried moisture begins to condense. 
The relative-humidity chart below is a 
good guide to figuring out when the dew is 
likely to jeopardize your fresh paint job. 

For example, suppose ambient air tem- 
perature is 75 degrees F and the relative 
humidity is higher than 41 percent during 
the day. If the temperature should drop to 
60 degrees or cooler in the evening, conden- 
sation will form. It's a good idea to postpone 
painting until humidity and temperature 
are more favorable.—S. Renner-Smith 


Relative humidity (percentages) 


AMBIENT AIR TEMPERATURE (°F) 


35 40 45 50|55 60 65 70|75 80 85,90|95] 


DEW-POINT TEMP (°F) 


Condominium unit? 


Mobile home? 


Allstate has designed special 
insurance for each of these spe- 
cial needs. Dollar for dollar, 
among the best home protection 
values on the market today. 

Whatever kind of dwelling you 
call “home,” come in—to the 
Allstate booth at Sears or an 
Allstate office— and compare our 
price with what youre paying now. 

Maybe we can save you some 
money. 


Allstate 


You're in good hands. 


Its wise to keep track of what 
you've invested in furnishings, 
too. 

Send for Allstate's free "House- 
hold Inventory Record.’ Check 
# 501 on page 150. 


Allstate Insurance Company 
Northbrook, IL 


Ceramic tiling — / 
is fast becoming Kg 
one of the most Ф 
popular of all 
do-it-yourself == a 
projects. It's also WISIK 
one of the most Wr An 
rewarding. It's = 
readily possible to Af 
do a tiling job your- ' 
self for a fraction of 
the cost of having it done 
professionally, and with 
excellent results! Red 
Devil makes most of the 
| products you'll need 
— to install 
A ceramic 
tile. And 
Red Devil 
shows you how to use 
them all in its free illus- 
trated brochure "How To Install 
Ceramic Tile In Your Home.” Get 
a copy at your Red Devil Dealer or 
send your 
request 
along 
witha | 
stamped, 
self- 
addressed, 
business- 
sized enve-\ 
lope to Red 
Devil, Inc., Box 155T, 
Union, NJ 07083. 


Red Devil, Inc.. Union, NJ 07083 


WERE SOLD 
ON QUALITY. 
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LOy a 
block wall with 


silicone Caulk 


Have you been putting off building a con- 
crete retaining wall because of the expense 
of having it done? Why not do it yourself ? 
You don't have to mix mortar, worry about 
it setting up prematurely, keep joints at a 
uniform thickness, or even clean up a mess 
each time you stop work. 

You don't even use mortar. Instead you 
use ordinary silicone caulk, available at 
your local hardware store. If you get the 
best, it's not cheap ($5—$6 a tube), but it's 
guaranteed for at least 10 years and will 
probably last forever. One tube will lay 
about 10 blocks. 

Lay the blocks on their sides to provide 
more area for adhesive contact. This also 
permits you to offset each course to provide 
the slope necessary to resist the pressure of 
the bank without "deadman" anchors or 
bracing. 

The blocks are standard eight-by-eight- 


Drills horizontally or 
vertically to an exact 
right angle. 


Rubber backing keeps drill | 
from slipping, scratching, . 


walking. 


UPER DOERS QUIZ‘! 


How can you drill without ‘walking’? 


Drill storage in handle. 


-. STANLEY DRILL GUIDE 


oers can't do without Stanley? 


A 5 
ECELE b i | 


by- 16-inch нення TE with half- 
blocks used at the start of every other 
course to stagger the joints, and “square- 
on-one-end” blocks used where an end is 
exposed. 

Lay the foundation course in a trench 
deep enough so that the top of the blocks is 
at the normal ground level. The foundation 
course is laid level regardless of the con- 
tour of the ground. On sloping terrain, step 
the trench up (or down) the height of one 
block to maintain a level footing. 


Rotate dial to drill size; » 
lock and drill straight, on-the-mark. 
Accommodates all 13 popular 

drill sizes up to 14". 


at more reasons why Super 


F We've got a book full of them. Send 
$1 for Stanley's fact-filled catalog to: 
Stanley Tools, P.O. Box 3000A, 


SM STANLEY | 
helps you do things right. 


c: 1981, Stanley Tools, Division of The Stanley Works. Super Doers is a trademark of Stanley Tools 


Warning — Protect your eyes 
- Wear safely goggles 
when using power tools 
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Stretch a level line from one end of the 
site to the other, about 18 in. above the 
ground and directly over where the back 
edge of the foundation blocks will be. Usea 
clip-on line level, or sight along your car- 
penter’s level. Use a straight length of wire 
hung over the line as a plumb bob for lining 
up the blocks and for keeping the depth of 
the trench consistent. However, unless the 
line is stretched very tight or is fairly 
short, it may sag too much to be used for 
establishing the height of the blocks. Use a 
level on each block for that purpose. 

Dig the trench a little shallow and tamp 
it down to the final level to establish a firm 
base. Scrape it smooth with a board to pro- 
vide full contact with the bottom of each 
block. As each block is placed, level it care- 
fully in both directions, and seat it firmly 
by tapping with a sledgehammer on a 16- 
in. length of 2x4 placed on top of the 
blocks. If a block is too low, sprinkle a little 
dirt under it. Be sure that the joints are 
flush. The first course needs no adhesive. 

When the first row is finished, eyeball it 
for straightness, correct any bulges, and 
backfill the trench, including the cavities 
in the blocks. Don't shift them by trying to 
completely fill the holes, but the holes 
should be full enough to prevent future set- 
tling of the dirt. Tamp the backfill firmly, 
especially behind blocks where the back 
of the next row will sit. Then scrape this 
area flush with the top of the blocks. Each 
following course is set back three or four 
inches from the preceding one. I used a 
four-inch setback on the wall shown, but 
three inches would provide enough slope to 


‘resist tipping. Use a length of 1x4 (or 1X3) 


asagauge and straightedge. Set each block 
about М inch ahead of its final destination, 
and when three or four are placed, push 
them back into position with the straight- 
edge. They'll slide easily on the adhesive. 

The adhesive will adhere only if the 
blocks are completely dry and clean. Use 
an air compressor or a vacuum cleaner on 
both the previous course and the block 
you're about to lay to remove all traces of 
dust or dirt. Cut the tip of the caulk car- 
tridge for a !4-in. bead. Lay a double bead, 
as shown, and give the butting ends of the 
blocks a shot, too. When you have half a 
dozen blocks laid and straightened, tap 
with the sledgehammer (buffered by a 2x4) 
on the last one to snug them together. 

Don’t rush the next course. As you'll 
notice when you straighten the blocks, the 
fresh adhesive is almost like grease, and 
you could easily misalign the blocks by 
tamping dirt behind them before the adhe- 
sive sets up. To be safe, allow at least 24 
hours between courses. After a week you 
couldn't pull the blocks apart. 

To prevent backfilling from working out 
through the holes in the blocks, set a 1x6 
board on edge behind the blocks before 
backfilling. Cedar treated with creosote 
would be ideal, but plain fir will last a good 
many years, and fir painted with used 
crankcase oil will last even longer. 

If your soil washes easily and there's a 
possibility of enough surface water to erode 
it, a sheet-plastic apron, a foot or so wide, 
sloped into the bank behind the top course 
might be worthwhile. It will discourage 
seepage of water (and soil) through cracks 
between the boards.—Don Cheesman 


NEW SUPER SAVER GMC 
PICKUP Like all the new GMC 
pickups, its styling is more 
aerodynamically efficient than 
last year's. In addition, our new 
Super Saver is powered by a 
thrifty 41 liter six and equipped 
with a manual 4-speed overdrive 
transmission, low numerical axle 
ratio and specially selected tires. 
All of which result in the gratifying 
EPA-estimated mileage shown 


А.В. X 
я) mo ый 
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here. It is, we submit, a clear 
indication that you can drive a 
l5-ton GMC pickup thats built 
to do a full-size job without 

taking your lumps at the pumps. 


EPA EST. 
MPG 


REMEMBER: Compare the "estimated 
mpg to the "estimated mpg’ of other 
vehicles. You may get difierent mileage 
depending on how fast you drive, weather 
conditions and trip length. Actual highway 
mileage will probably be less than the 
estimated highway fuel economy. Super 
saver Pickup not available in California. 

GMC pickups are equipped with GM-built 
engines produced by various divisions. See 
your dealer for details. 


m =: 
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TRUCKS ARE WHAT WERE ALL ABOUT. 


Om saw 


The pleasure 
is back. 


I MG TAR 


к= = r 


99% tar free. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Also available 
in 100’s and Box 


Kings and Вох, 1 mg. "tar", 0.2 mg. nicotine; 
100's, 3 mg. “tar”, 0.4 mg. nicotine 
av. per cigarette by FTC method. 


Nobody knows more about fisher- 
men than we do. We know they ask 
a lot of their outboard. And when 
they're on the water it's the last 
thing they want to worry about. 
Thats why we put a lot into our 
outboards. More features than any 


other manufacturer we know, to 
make them operate dependably 
and easy. 


Take our new Sea-Horse^ 

4.5 hpand 7.5 hp. 

They have the size and weight of 
"minis"...the features of “maxis? 
Features like a full gear shift and 

a tiller handle with built-in idle 
adjustment and stop button. Many 
competitive motors don't even have 
gearshifts, and their idle adjust- 
ments are inside the motor cover. 


Both our 4.5 and 7.5 have quick, 


Johnson fishin 
Built to do ever 
catch em апас ean'em. 


one season to fill the 


"Tf d 


G motors. 2 to 235 hp at your Johnson dealer 
a " -. | today. No wonder the world runs 
In ut more Johnsons than any other 


outboard. 


Check your Johnson dealer 
for his “Weekender” rigs 

... Special boat/Johnson outboard 
packages to get you into boating 
for less than you may think. 


— F С. ш First in Dependability 


5 


sure-starting MagFlash® electronic 
ignition... anti-friction ball and 
roller bearing design throughout 
for longer life... plus shallow-water 
drive, with a one-handed angle 
adjusting trim rod, for close-in 
fishing convenience. 


EN | 
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OUTBOAR 
It’s along way | | 
between fill-ups. T- 
Our 7.5 comes with a three- 
gallon gas tank...our 4.5 
with either a three-gallon 
tank or an integral 2.1- 
quart tank, with a remote 
tank adapter kit available. 
Both use so little fuel that | 
most fishermen we know \ 
won't use enough gas in 


tank of a full size car. 


Depend on Johnson 
to bring the family 


px sel 

Johnson Country" 
Think of all the fishing 
water that's right in your 
own backyard...just a 
couple of hours away. 
Then think how easy it 
is to enjoy weekend 
after weekend with the 
family, in this great 
backyard. See the com- 
plete line of Johnson* 
outboards from 


© Outboard Marine Corporation 1981. All rights reserved. 
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Cornerturning 
Tricks 
with vinis 


ement 


Need to run a rain gutter past a valley that 
joins two roof planes at greater than a right 
angle? Manufacturers of vinyl components 
offer only 90-degree corners. To make a 
custom corner, you'll need a short length of 
vinyl gutter, PVC or all-purpose solvent 
cement, cleaner-primer, and a fine-tooth 
saw. Make a cardboard template of the roof 
angle and miter two pieces of gutter to 
match. (The ones shown above are to fit a 
135-degree corner.) Apply solvent to both 
edges and hold the joint temporarily 
together with masking tape until it sets. 


Finally, solvent-weld several vinyl patches | 


(cut from gutter scrap! over the butt joint to 
reinforce it. Connect each end of the corner 
to the gutter with standard slip joints. 


THE 

, HEAVY-DUTY 
^ 1/2 Horsepower 
Model 555 With 


THE PROTECTOR 
SYSTEM 


| 
А E 


THE PROTECTOR SYSTEM, 
Chamberlain's exclusive "electric-eye" safety 
feature. Instantly reverses your garage door 
without making contact, if anything or anyone 
interrupts its invisible light-beam while the 
door is going down. 


For The Name Of Your Nearest Dealer, Call Toll-Free 2k 

800-621-6633 tt Chamberlain 

(In Illinois 800-572-0440) -— 845 Larch Avenue. Elmhurst Hingis БОТ 
WORLD'S LARGEST MANUFACTURER OF GARAGE DOOR OPENERS 


50% MORE HORSEPOWER 
than most garage door openers. A full 15 
horsepower motor raises any residential 
garage door, even the heaviest double wooden 


door, at the push of a button 


ИР. Chamberlain Manutacturing Corporation 


UPRIGHT CAMPER FOR 
DOWNRIGHT ECONOMY 


Buildthis beautiful 
Dome Home 


The thriftiest road to camping comfort starts with 
a Douglass SuperTopped van A reinforced, 1" foam- 
insulated, molded top, installed by our experts on any 
make van in 4 hours, provides 6'3" of standup head- 
room Streamlined for fuel-saving performance, your van 


Li 
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Enjoy super-low energy bills 


Save up to 50% on utilities. and up to 60% on 
building costs. Beautiful Monterey Domes geodesic 
homes are extremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble. 


serves as an RV tow or short-trip camper! Add life 
Support systems and your van becomes a travel home! 


For economy's sake, don't ban camping, get a Douglass 


camper van! Write for literature. Save this ad; it 


Got a tight turn to make in a run of solvent- 
welded plastic drain-waste-vent pipe? By 
sawing off halfthe hub from one fitting and 
the same amount from the hub or spigot of 
the adjoining one, you can save up to #4 
inch over a normal elbow, Y, or T bend. If 
the work must meet code specifications, 
however, be sure to check with your local 
inspector first. And be sure to use high- 
quality cement. 

Both of these tips come from Genova, 
Inc., maker of vinyl pipe and gutter sys- 
tems, 7034 Court, Davison, Mich. 48423. 


and house payments 
| 


may not be repeated this season. 


LinusLmss Duper m | 


PO BOX 701 (RT. 363) IN 215-666-9100 
_ VALLEY FORGE, PA. 19482 


No special tools or skills necessary. Our unique, 
patented building system makes homeconstruction 
a reality for the novice. 


Monterey Domes pre-cut. color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq. ft. 


Send for our color Catalog & Plan Book — 90 fact- 
filled pages of exciting. affordable homes. Sales 
representatives available for all 50 States. 


Write today' 
| M E E E NM E E EÈ E ee 


Г: Rush me your 90 page CATALOG А PLANS 
BOOK. Enclosed is $6.00, postage included. 
О тү: send your ASSEMBLY MANUAL for an add'l 
5.00. 


| НАШЕ мыш —— — Ha i 
li ME a cdd B 
T CITY. STATE. ZIP _ 

Mail To: MONTEREY DOMES 


1855 lowa, Dept. AR-5 b 
Riverside, Calif, 92517 MONTEREY DOMES 


47th Street Photo ‘lnc. 

67 West 47th St. New York, N.Y. 10036 

Phone Orders and Information: 212-260-4410 
TOLL FREE OUT OF STATE 


800-221-7774 


Shows you how to remove and hang wallpaper, 
patch walls, remove paint, do masonry шел. 
etc., 32 pages of drawings and easy to follow 
instructions, proper tools to use. 


SFY NE SEND $1.00 TODAY: 
n ЭС HYDE TOOLS 

. SOUTHBRIDGE, MA 01550 

* Name 

- Street 

City State — 1 Zip 
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| The Thompson Vocal Eliminator can qx remove most or 


virtually all of a solo vocalist from a standard stereo record and yet 
leave most of the background music untouched! Not an equalizer! We 
can prove it works over the phone. Send $1 for a 24 page brochure 
and 20 minute demonstration record. 


Write to: LT Sound, Dept. PS, P.O. Box 338, Stone Mountain, | 
GA 30086 Ph 


404) 493- 1258 COST: $249.00 


Who says the shortest distance between 
two points has to be a straight line? 


Install your own 
Spiral stairs! 


Handsome and dramatic. 
Space-saving and rugged. 
Complete instructions included. 
No special skills or tools needed. 


Send 50€ for brochure: 


M (ylen Industries 


650 F Washington St., Peekskill, N.Y. 10566 
(914) 739-8486, (212) 585-6767 
available 


Showroom: Daily 9-5, Thur. ‘til 9, Sat. ‘til 2. 


Desig nservices 


Steady rest 


You may not need a steady rest often 
enough to buy one. This steady rest, 
which comprises three ball-bearing 
races, scrap wood, and miscellaneous 
hardware, can be quickly custom- 
made for a specific project. 

Find a piece of wood as wide as the 
ways of your lathe. Drill a hole slight- 
ly larger than the diameter of the 
work you will be turning, centered 
with the live center and tailstock of 
your lathe. Position another piece of 
wood under the ways, and fasten it to 
the first with a lag screw to serve as a 
clamp. Bore three holes, 120 degrees 
apart, around the center hole for the 
bearing fastenings, and attach the 
bearings using stove-bolt axles and 
flat washers to let the bearings spin 
freely. Move the bearings until they 
touch the work, then tighten the bolt 
nuts. The steady rest is ready for use. 
And it can be "re-customized" to your 
next project.—Karl Greif 


Tipped drill stand 


If you have a vertical drill-press 
stand, you can convert it to a horizon- 
tal type for sanding, buffing, or grind- 
ing by mounting it in a wood or metal 
vise, or in a Workmate vise as shown. 
You will save the price of a horizontal 
stand and enjoy greater freedom of 
movement than with a bench- 
mounted one.—W.G. Waggoner 
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OK. You ve got my attention. Please send 
me more information about the 198] 
Coachmen products and the Good Life 
Sweepstakes, 

Mame 
Address 
Су... LE 


Lip. 


Phone L... /l PS 2-8 
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AG WITH A 
SNAPPER HI-VAC? 
: VEN DURING 
4IGH MOISTUR 
-ONDITIONS! 


SNAPPER Hi- Vac riders are for the ultimate in lawn grooming. The vacuum g 
lifts grass blades into the cutting unit so you get a smooth even cut and can 
cuttings, even during high moisture conditions 

Two large-capacity grass catchers are available as options: A six- bushe 
mounted model, or a gigantic thirty- bushel trailing Bag- N- Wagon On many 


this means you can finish cutting and empty the catcher only once. Another 


saving option is the Thatcherizer for removing thatch 


which prevents your lawn from getting the air, food 
and water it needs for healthy | 
The rear engine SNAPPER Hi- Vac rider gives you a 
smooth even cut. Plus: Immediate response steering fo 
Cutting In tight paces, pda the -go ac Just ment of c 
neight and speed, and a floating cutting unit which mini c | 
mizes scalping and damage See Your local SNAPPER f 


dealer, the Yellow Pages or write G 


McDonough Power Equipment ' |... 7. 
PS-051 McDonough GA. anges | *7* [iua Mowers -Tillers -Tractoc 
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SHOP. TALK 


By AL LEES 


Saving energy in Vegas 


Sober discussions of energy conservation 
in the heart of Las Vegas? Irony abounds: 
All night, the most energy-profligate town 
in the world blazes and flashes with the 
hard sell of a million lights; in the daytime 
its denizens shun the desert sun to huddle 
over blackjack tables and slot machines in 
vast, air-conditioned casinos. 

Yet earlier this year, the whole town 
buzzed with deep concern for energy sav- 
ing while the National Assn. of Home 
Builders held its annual convention there, 
backed up by a.lavish display of construc- 
tion products and appliances. 

In the midst of this decade's worst hous- 
ing slump, the unofficial theme dominat- 
ing both the product expo and convention 
rhetoric was: Energy saving is the only 
key to our future. 

Not only did all major appliances on dis- 
play sport their new FTC-required energy 
labels, but there were many times more 
energy-related products shown than at 
past shows. Dozens of active solar collec- 
tors competed for attention with passive 
greenhouse kits, super-insulated and su- 
per-weatherstripped windows and doors, 
heat-circulating fireplaces, and super-effi- 
cient heat pumps and water heaters. We'll 
be reporting on these new developments 
in future issues. (Where home insulation 
itself was concerned, about the only news 
rose from the conspicuous absence of the 
urea-formaldehyde-foam makers: Their 
fate was being decided at the time by the 
Consumer Product Safety Commission, 
which proposed a national ban on UF ear- 
ly in February.) 

And just why are our home builders so 
concerned with energy efficiency? In the 
past they've often been a conservative 
industry, resistant to change. Well, so was 
Detroit, until the fuel crunch: "Americans 
like cars just the way we've always built 
'em—big and powerful." That had been 


true, but once gas prices soared, most 
Americans couldn't afford to feed both 
their cars and their families, so they scaled 
down expectations for personal transport 
and bought economical imports. 

A similar constriction now plagues the 
housing market. Americans who still cling 
to the dream of home ownership are, of 
necessity, scaling down unrealistic expec- 
tations. That sprawling ranch style— 
impractical to heat or cool, with family 
members scattered thinly through vast 
spaces, including never-used extra bed- 
rooms—now seems a foolish indulgence. 
Builders, like the auto makers before 


them, are coming to realize there's no ` 


market for a product buyers can't afford. 
Their solution, like Detroit's, is twofold: 
Scale down the product to hold the price 
line—and make it efficient to run. 

About time, too. The American home, 
like the American car, was getting out of 
hand. The average size of a new house 
doubled in the 30 years after World War 
ll—it was over 1,700 sq. ft. by 1978. That 
average is definitely on the decline, and 
builders expect it to bottom out at around 
1,000 sq. ft. But don't expect these new 
homes to be proportionately cheaper: 
They're intended to ho/d the line, to offset 
the inflated costs of building materials. 
And their price will have to cover the add- 
ed costs of beefed-up insulation and, 
often, solar gear. 

In short, home buyers may pay more for 
less space, but they'll get a house they can 
afford to finance and operate. Efficiency is 
already on the rise: The average U.S. 
home in 1974 consumed 1,146 oil-gallons' 
worth of energy per year. By '78 this aver- 
age was down to 995. The smaller home of 
the future should cut this in half again. 

Builders now know that energy-saving 
features sell homes. Two-thirds of the 
homes built in 1973 had roofs insulated to 
only R-13 or less. By '79, R-25 was the 
norm. In ‘74, Hee i ipia of Allis 


installed in new homes were single 
glazed. By '79 only a third of new homes 
settled for single glass: 60 percent used 
double glazing and three percent had 
gone to triple. 

Caradco Windows chose to down-play 
multiple glazing in their Vegas display, 
claiming energy gains were too small: If 
single glass rates an R-1, double glazing 
doesn't even bring window performance 
up to R-2; and trip/e glazing can only hope 
for an R-2.8. Caradco's claim: More signif- 
icant thermal gains come from factory- 
weatherstripped wood frames. 

Elsewhere in the show, however, multi- 
ple glazing was the news: Andersen 
debuted a triple-pane patio slider that 
moved easily despite its 150-Ib. weight. 
And 3M was showing prototype windows 
with several layers of clear film sand- 
wiched between inside and outside panes. 


Passive solar is hot 


The show's host—the Association itself— 
was putting its money on passive solar. 
The two fairly conventional houses shown 
below are from a group of 10 sponsored 
by the Association, chosen in a national 
competition of energy-saving designs. All 
10—scattered across the country—will be 
monitored for two years to find which sys- 
tems perform best. On the left is a three- 
bedroom home in Boulder, Colo., which 
combines passive and active solar ele- 
ments. Sun flows through the 180-sq.-ft. 
Skylight in the main roof to heat a rock 
storage bed and the back face of the living 
room's fireplace wall. Part of this skylight 
also acts as a collector to preheat the 
home's hot-water supply. The smaller, 
lower skylight turns part of the basément 
into another solar greenhouse. The win- 
dows are the 3M's mentioned above. 

On the right is a two-story colonial in 
Columbia, Md. Though shaded in this late- 
summer photo, the basement's south-fac- 
ing windows and patio doors let low 
winter sun heat up the concrete floor. 
Eight floor registers carry this heat 
upstairs. Also, a sill-high collector con- 
taining eutectic salts runs the length ofthe 
basement. As the heated salts cool, they 
radiate their heat into the duct system. 

These homes are samples of what the 
Association is encouraging its members 
to offer the shrinking-new-home market. 
As we further demonstrate in this month's 
special section, energy efficiency is the 
key to all future home-building. ^ Bl 
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TAKING CARE CF YOUR CAR 


Got a useful car tip? Send it (with Social Securi 
Science, 380 Madison Ave, New York, N.Y. 


No.) to Car Care, Popular 
0017. We'll pay you $25 


if we use it. If two or more readers send in the same usable tip, the one 


By RAY HILL 


Honing a wheel cylinder properly 


Before honing a wheel cylinder, check the 
clearance between the piston and the cyl- 
inder; it shouldn't exceed specs. If specs 
aren't available, 0.004 inch is the max- 
imum desirable clearance. Check the 
clearance by inserting a narrow feeler 
gauge between the piston and the cylin- 
der. Use brake fluid as a lube for the hone. 
Hold a piece of cardboard at the end of the 
cylinder to keep the hone from slipping 


If a car pulls to one side 
A frozen caliper or contaminated brake 
pads are common causes of a car's pulling 
to one side when the brakes are applied. 
But don't automatically assume that the 
pulling is caused by a brake problem. The 
culprit may be nothing more than an 
underinflated tire. Check the tire pressure 
on all four tires; they should be inflated to 
the maker's recommended pressure. For 
an accurate reading, tire pressures should 
be checked when the tires are cold. If tire 
pressure is okay, then check the brakes to 
see if they are doing their job. 
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with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


out of the other end. Hone the cylinder 
until it is clean. Don't worry about discol- 
oration or corrosion in the middle of the 
cylinder—the piston doesn't touch there. If 
you can't get the pits out of the rest of the 
cylinder, get a new one. After honing, 
check the piston/cylinder clearance again 
to be sure it's still within specs. Clean the 
cylinder with brake fluid to remove any 
honing particles that are left. 


Installing a tricky plug 


Often, removing a hard-to-reach spark 


plug isn't tricky, since the spark-plug sock- 
et grips the plug, allowing you to pull it out 
after it's loosened. But installing it can be 
difficult, because the universal joint on the 
socket extension doesn't let you hold the 
plug at the proper angle to thread it in 
place. An easy solution may be to use a 
piece of vacuum (or similar) hose: Slip the 
hose over the end of the plug, and use the 
hose to screw the plug in finger-tight. Fin- 
ish tightening with the socket. Be careful 
not to overtighten the spark plug. 
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Exhaust-system replacement 


Proper installation of a replacement ex- 
haust system is important. If it's out of 
alignment, it can bang against the chassis 
when the car is moving. To prevent this, 
install all of the exhaust-system compo- 
nents, but don't tighten anything. Then, 
starting at the engine, align and tighten 
each part as you work back to the tailpipe. 
Wear safety glasses to protect your eyes 
when you're under the car. 
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Check the ground strap 


Rubber motor mounts separate the en- 
gine electrically from the car body. So a 
ground strap (not the same as the battery 
ground cable) is used to connect engine 
and body. If one of the strap connections 
loosens, it can cause various problems. 
On some cars the automatic-transmission 
bushings can burn out, on others the 
wheel bearings may burn out. And it can 
make the charging system malfunction. A 
periodic inspection of the strap for a tight 
connection at both ends will keep such 
problems from occurring. 


ave 35% | Save 40% © 
at Sears | atSears 


The SteadyRider Shock. Sears | SuperGuard Belted Tires at 
Best radial tuned shock. Designed | our largest savings ever. Two fiber 
for use with either radial or bias- | glass belts. Good traction. Long 
ply tires. Helps deliver great han- | wear. Now 40% off. As low as $29.75 
dling and a great ride. Now just | for size A 78-13 Whitewall. Plus 
$10.99 each. Installation extra. Sale | $1.69 Federal Excise Tax. Sale starts 
starts March 29th. | March 29th. While quantities last. 


Deadline | While 
2" they last 


You can count on You can count on 


© Sears, Roebuck and Co., 1981 © Sears, Roebuck and Co., 1981 


This is the minimum savings nationally. Regular 
price varies in some markets. Prices and dates may 
vary in Alaska and Hawaii. 


501 Shake Hands with Allstate This booklet 
from the "Good Hands People" highlights insur- 
ance and family financial products that the com- 
pany offers. Free 


502 Avoid Ceiling Problems Consumer's 
guide from Armstrong Cork presents the newest 
in suspended and tile ceilings, along with instal- 
lation methods and information on mainte- 
nance, lighting fixtures, and accessories. Free 


503 Microcomputer Games 1981 color cata- 
log from Automated Simulations offers a vari- 
ety of challenging games for your home micro- 
computer. Free 


504 Conserve Water and Energy—and 
Save Baron Water Savings Systems' brochure 
describes water- and energy-saving puisating 
shower heads, which can deliver both conven- 
tional spray and vibrant pulsating action as they 
save you money. Free 


505 Pocket & Hunting Knives This brochure 
provides suggestions on how to choose the 
proper pocket or hunting knife for your specific 
purpose, as well as knife-care tips. From W. R. 
Case & Sons Cutlery. 254 


506 Electronic Lamp Controls Pamphlet from 
Dynascan Corp. illustrates the amazing Might 
Sentry electronic light timer in various models 
designed to control indoor lamps by replacing 
wall switches with table-top controls. Free 


507 Having Trouble Obtaining Bank Credit? 
Valuable, comprehensive booklet from Rob- 
ert M. Cross Enterprises reveals tools and in- 
sights needed for establishing credit and sav- 
ing money. $3.95 


508 Exhaust Headers Cyclone Automotive an- 

nounces a major technological breakthrough. 

Literature displays patented designs of exhaust 

a for cars, trucks, and racing vehicles. 
ree 


509 1952 Model MG-TD Leaflet from Fiberfab 
presents an exciting view of the MiGi—replica of 
the 1952 MG-TD—in a beautiful showroom dis- 
play. Frae 


510 Mini-Computer Games Fidelity Electron- 
ics welcomes you to the world of the future with 
its full-color brochure of challenging games that 
can be set at various levels of difficulty, from 
beginner to expert. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


511 Trouble-Free Toilet Tank Complete do-it- 
yourself instructions for installation of the Fiil- 
pro Fillvalve and Flap Jack Flapper Tank Ball, 
which completely replaces any standard ball- 
cock unit. Fix your toilet once and for all. From 
J & H Industries. Free 


512 Hydraulic-Driven Chain Saw Miller Sales’ 
brochure provides practical ideas for putting its 
portable chain saw to maximum use. 254 


513 Vacation in Georgia Guide describes 333 
different attractions, resorts, historical sites, 
and vacation facilities, complete with maps and 
directions, as well as charts on state parks, 
campgrounds, tennis, golf, and fishing. From 
Georgia Department of industry & Trade. Free 


514 Garden Tillers Just in time for spring gar- 
dening, new 1981 color catalog shows full line 
of the latest gear in two- to eight-hp chain and 
rear-tine tillers. From Gilson Brothers. Free 


515 Gravely Lawn & Riding Mowers Catalog 
shows a variety of push, self-propelled, and 
riding mowers in eight to 11 hp. Also included: 
specifications and optional accessories. Free 


516 чагда Shingles This brochure exam- 
ines long-lasting fiberglass shingles by Johns- 
Manville and answers a wide range of ques- 
tions, from what they are to why they last 
longer. Free 


517 New Concept in RV's HOP-CAP’s full-color 
pamphlet covers the new idea of combining 
van, camper, and mini-home advantages all in 
one, Free 


518 Whirlpool Spas Jacuzzi's 10-page booklet 

features installation instructions with diagrams, 

descriptions, and specifications on the com- 
lete line of Jacuzzi Whirlpoot-brand spas. 
ree 


519 Jayco's Recreational Vehicles This bro- 
chure illustrates complete line of travel trailers, 
tent campers, fifth wheels, truck campers, and 
mini-motorhomes. Names and locations of Jay- 
co dealers and Jafari Club membership infor- 
mation are included. Free 


520 Rare Tools 128-page catalog offers many 
hard-to-find tools for the electronic-assembly 
and precision-mechanics industry, including 
microtools, test equipment, soldering equip- 
ment, and too! kits and cases. From Jensen 
Tools. Free 


FILL IN COUPON AND MAIL TODAY 


POPULAR SCIENCE P.O. Box 2748, Clinton, lowa 52735 


Note: Popular Science lowa address is for Product information only. Subscription inquiries should 
be directed to the address at the foot of the table-of-contents page. 


Please send the items checked below. | am enclosing 754 handling charge 
(any number of items) plus amount required for priced items. 


О 501 Û 506 О 511 
[1 502 О 507 $3.95 0 512 25¢ 
О 503 О 508 [] 513 
Û 504 О 509 D 514 
О 505 25¢ O 510 О 515 


Name (please print) 
Address. 1 1 1 1 1 1 


О 516 О 521 [1] 526 

[1 517 П 522 D) 527 

O 518 О 523 О 528 $1 

О 519 О 524 О 529 

О 520 О 525 50¢ 0 530 
Ciy&State —  — 


Please send cash, check, or money order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks delivery. 
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521 Water-Heater Timer Pamphlet features a 
water-heater timer, which automatically turns 
electric water heater on when needed, off when 
not needed. Monthly power savings of $10 or 
mora guaranteed by Timeclox. Free 


522 Wood-Carving Machines Marlin lists car- 
vers, master letter tampats, copy tables, styli, 
and router bits that will enable you to make 3D 
signs for business or pleasure. Free 


523 Fuel Additives Marvel, maker of Marvel 
Mystery Oil, offers an eight-page brochure on 
fuel additives, why they're needed, when to use 
them, how they boost gas mileage. Free 


524 Sporting Firearms 32-page full-color cata- 
log displays entire selection of rifles and shot- 

uns, plus collection of wild-game recipes. 
"rom Marlin Firearms. Free 


525 Armor All Protectant Color brochure ex- 
amines the many uses of this safe, nontoxic, 
easy-to-apply protectant, which provides a 
long-lasting shield of protection against the ele- 
ments. It beautifies and revitalizes a variety of 
surfaces. Product samples also included. 50€ 


526 North Carolina Vacation Package Folder 
from the North Carolina Department of Com- 
merce includes maps, descriptions of attrac- 
tions, accommodations, and events. Free 


527 Learn the Facts about Motor Oil This 
booklet helps consumers select the right motor 
oils for automobiles, mowers, outboard motors, 
snowmobiles—any motor they own. From 
Quaker State. Free 


52B Tools, Tools, and More Tools! АП 196 
pages of this U.S. General Supply Corp. catalog 
are filled with top-name tools and supplies. 
Over 6,000 items essential for car care and 
maintenance, interior and exterior home im- 
provement, wood- and metalworking, and 
plumbing and electrical projects. Discounted 
prices, too. $1 (refundable on first order) 


529 Virginia Travel Guide 40-page vacation 
booklet includes map, 373 years of history, 

descriptions of natural wonders, and 200 color 
hotos, from Virginia State Travel Service. 
rae 


530 Play Olympic Golf Whispering Palms Golf 

and Country Club offers a new playing-range 

peer for you to sharpen your shot making. 
rae 


THIS COUPON EXPIRES JULY 31, 1981 


ТАМ ENCLOSING 

$ tor priced items 
75€ for handling 

$ . — TOTAL REMITTANCE 
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12 Feet of fast sailing action! 
If you've never built or sailed 
a boat before, the MINI CUP 


is for you. Here are a few 

reasons why: 

e KICK-UP RUDDER — for easy beach 
launching 

e QUICK AND EASY SET-UP — 15 
minutes from car to water 

e FOAM FILLED UNSINKABLE HULLS 

e HIGH ASPECT RATIO DAGGER 
BOARD 

e NO TRAILER NEEDED — Car-Tops 
easily 


Building the MINI CUP is a snap: the hull 
and deck bottoms are identical shapes and 
can be cut at the same time from stacked 
ACX plywood panels. The daggerboard 
box/mast step combination also adds to the 
ease of construction so you'll be on the 
water in no time! 
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The MINI CUP combines the hard chine stability 
and fast planing of the latest race boats with simple, 
self-aligning building steps to give you a lot of 
boating performance at a minimum investment. of 
time and money. The $300* cost includes paint, rig, 
sail, everything! Detailed construction plans show 
you how to make a rugged, efficient sail in one day 
from easy-to-find materials. No sewing required! 
Standard lumber yard materials and simple hand 
tools are all you need to build the MINI CUP. No 
jigs and no welding necessary! Since we first in- 
troduced the MINI CUP in 1978, over 8,000 
POPULAR SCIENCE reader have ordered plans. 
Here is what a few of them have to say after 
building MINI CUPS of their own: 


— “We have completed and sailed your MINI CUP 
and are delighted with our first attempt at such a | 


project." TO ORDER YOUR MINI CUP PLANS 
— "I have recently completed the MINI CUP and I Please send $7.00 check or money order 
must say that it was a most enjoyable project. to: STEVENSON PROJECTS, De 
LE e tO: | KOJ j pt. 
ae boat is actually faster than my brother's M-500, Box 584, Del Mar, California 


m А 92014. Please allow 3 weeks for delivery. 
— ...the MINI CUP sails like a charm. Your money will be refunded if you're not 
*Based on 1981 California prices completely satisfied. 


HEATHKIT | 


l | Heathkit 


Name 
Address 
City State 
| cL-730 Zip 
& umm EMEND dee بج‎ = 


400 electronic kits: 
Stereo components, color TV's, com- 
puters, test instruments, electronics 
educational programs, amateur radio 
gear — things you've always wanted, 
now at low kit prices. 


Discover the fun of kit 


building: It's a great way to 
relax in your spare time, resulting in 
beautiful things you'll be proud to 
have in your home. And it's easy The 
famous Heathkit illustrated manuals 
make it easy for anyone to build 
reliable craftsman-like kits. 


Send toda 
It costs nothing to disco er the com- 


plete line of Heath electronic kits. 
MEE C Op ancmel De upon 


Heathkit 


If coupon is missing, write: 
Heath Company, Dept. 016-702 
Benton Harbor, MI 49029 
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чечи 016-702 
Benton Harbor, MI 49099 


Send my free Heathkit Catalog now. 


| am not currently receiving your catalog. | 
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UPSTAIRS. » 
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STAIR-GLIDE Stairway Lift 
America's largest selling stairway lift 18 the 
ideal solution for people who cant or 


shouldn't climb stairs. 


e Easily installed 
• UL listed 

e Will not mar walls or stairs 

e Economy and Outdoor models available. 


AMERICAN STAIR-GLIDE * CORP. 


4001 East 138th, Dept. 
Grandview, Missouri le qa 


ful gradua | th YEAR! Send 
лы for a big new illustrated FREE catalog. No No obligation. GI G г. 
" No 


pproved. MEAT 
O197T, Dept. 51-P, 33 N., Superior, Toledo. Ohio 43604. 


FINALLY! 


4 most realistic step-by- 

MAKES MONEY! Your only investment in materials is $10. You 
only work a few hours a day. We do the rest! Send $10 for com- 
plete book and all materials needed or send stamped SAE for de- 


step plan that really makes sense and 


tails: Universal Publishing, Dept 18 , 424 N. Austin, Oak 
Park, Ill. 60302 (18) 


DO IT YOURSELF 


A LAT IS 


Build an attractive, energy efficient 
dome with our complete, fully 

| engineered kit. Or, save money by 
using our plans and steel connector 
system, and cut your own lumber. 


Heavy duty connector 
patent pending 
Timberline Geodesics offers two 
connector systems, one designed to 
handle heavy snow loads, the other 
for milder climates. Sizes of domes 
range from 18' to 45' in diameter. 


{ Please send me a catalog. | enclose $4. PF 
- Master Charge and Visa accepted. - 
а Name 
| Address - : 
I City i 
- но 7, 2 e emma AAA - 
| MC/Visa no. - 
I Expiration date 1 
| Timberline Geodesics - 
1 2015 Blake St., Berkeley, CA 94704 1 
| (415) 849-4481 ps | 
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Superconductors - 
[Continued from а 75 


principle," he said. "We're far enough 
advanced to worry about the details of 
the chips." 

By 1985 IBM hopes to have a super- 
conducting computer with about 5,000 
logic circuits in operation. "We'll use 
that to test our design, fabricating, 
and maintenance capabilities," 
Anacker said. "If it's successful, we 
could make an ultrahigh-performance 
machine." 


Magnetic medicine 


Another feature of the SQUID is 
that it can theoretically measure the 
smallest possible change in a magnet- 
ic field—a quantum of magnetic flux. 
Electron waves going around the cir- 
cle of a Josephson junction are always 
in phase; they contain only whole 
numbers of wavelengths. Since mag- 
netic flux varies with the energy of an 
electron (and therefore its number of 
wavelengths), it follows that flux 
comes only in discrete units—called 
quanta. 

If the right kind of circuit is built, it 
is possible to measure the changes 
that occur as quanta of flux pass 
through the barrier of a Josephson 
junction. This capability makes the 
quantum-interference devices useful 
to geologists studying changes in 
Earth's magnetic field—and to medi- 
cal researchers studying the minute 
fields generated in the human body. 

At New York University, physicist 
Samuel J. Williamson and psycholo- 
gist Lloyd Kaufman are using such 
devices to map the brain's responses 
(in terms of changes in the magnetic 
field it generates) to various stimuli. 
"We can tell the difference between 
pricking the thumb and pricking the 
little finger,” Williamson said, “and 
we don’t have to take off the skull to do 
the mapping.” 

Williamson and others are using 
the technique to detect the magnetic 
fields produced by heartbeats. The 
information content of a magnetocar- 
diogram compares with that of a stan- 
dard electrocardiogram. It probably 
won't replace the EKG, Williamson 
said, "but it could be a screenjng 
device because it doesn't require elec- 
trodes.” 

The SQUID in Williamson’s labora- 
tory can make measurements on the 
order of a ten-billionth of a gauss 
(10739 in scientific notation). If you 
consider that the magnets I saw are 
working on the scale of teslas (10* 
gauss), you get an idea of the scope of 
superconducting technology. Fifteen 
orders of magnitude isn't bad. 


What was | to do? | needed more water for my Michigan farm, but І didn't 
want to hire a commercial driller. SOLUTION: 


THE KIDS & | DRILL A WELL 


Of course, my friends thought I had 


lost my mind. The idea that the children 


‘know 


. and I could drill a water well by ourselves 
‘sounded like an impossible dream. 
¦ However, we live out in the country, and 
iwe had to have more water for the 
livestock and our huge garden. | 

We had already tried to drive a well 


point, but the ground here is so hard we: 


could hammer it down only a few inches 
a day. Finally I told the kids, "Look, I 
there's water down there 
somewhere and I'm determined to get it, 
but there's just got to be an easier way." 

I had ruled out hiring a commercial 
driller when I found he would have to cut 
down some of my beautiful trees to set up 
his big drill where I wanted a well. Also, I 
found that commercial drilling is 
expensive, very expensive. 


AN EASIER WAY 


Then I saw an advertisement that 
claims that you can drill your own well 
with a Hydra-Drill and save a lot of 
money. Now, I had never drilled a well 
before. In fact, Ihad never even watched 
a well being drilled, but I assumed it 
would be difficult for the children and 
me to handle. However, they offer a free 
brochure, so I requested it. 

When the information came, I was 
delighted to find that it contained a 
wealth of material. In addition to pictures 
and descriptions of the equipment, there 
is a very informative booklet about 
drilling your ówn water well. Also, there 
is a recording by people all over the 
country discussing their experiences 
drilling Hydra-Drill wells. 

I listened to the record and studied the 
information for several days. I was 
impressed, but I wondered what we 
would do if we ran into a problem while 
we were drilling. Then I thought — well, 
they have a free consulting service with a 
toll-free telephone. Any company that is 
willing to go out on a limb like that, 
knowing they'll get calls from all over 
must have a lot of confidence in their 
product. So I took a deep breath, crossed 
my fingers, and ordered a Hydra-Drill. 


CHILD'S PLAY 


Much to my amazement, the Hydra- 
Drill arrived from the factory i in Alabama 
just 7 days after I ordered it. That was my 
first surprise. 

My second surprise was the simplicity 
and ease of operating the Hydra-Drill. 
Very quickly we discovered that for the 
most part, all we had to do was stand 
back and watch it work for us. Of course, 
the kids wanted to operate it, but there 
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- really wasn't much for them to do. There 


isn't any big mess, and it's more like play 
than work. Best of all, we were drilling 
exactly where I wanted the well, and we 
didn't have to cut even one of my trees. 

The instructions that come with the 
Hydra-Drill are cleat and easy to follow, 
and I felt confident in what we were 
doing. However, just to be on the safe 
side, I called their toll-free consulting 
service and they were very helpful. They 
answered my question thoroughly and it 
was a good feeling to know they were 
available if I needed them. 


SPARKLING CLEAR WATER 


The biggest thrill came when we hit 
water. It was such an exhilarating 
experience, I can hardly describe it. We 
had actually done it! We had drilled deep 
down into the earth and found beautiful, 
sparkling clear, delicious water! I could 
hardly believe it. We're still on Cloud 9. 

Looking back, the most surprising part 
is how easy it was. In the Hydra-Drill 
brochure, they talk about different 
drilling conditions and how to handle 
them, but we really had no problem at all. 
In fact, it was such fun the kids are eager 
to drill some more wells. We're so caught 
up in the excitement of it that we'll 
probably drill wells all over the farm just 
for the sheer fun of it. 

It must be contagious, because my 
friends are getting caught up in it too. 
When we started, they thought it was a 
pie-in-the-sky idea. Now they've got the 
well-drilling bug and I could sell my 
Hydra-Drill in a minute if I wanted to. 


IF YOU ASK ME 
To anyone considering drilling a 


Hydra-Drill well, my advice is this: Sure, 
it's a challenge, but don't be afraid. It'san 
exciting and satisfying experience. If you 
ask me if I think it's worth doing, I'll say, 
"Yes, I do. I really do!" 


NOTE: Popular Science readers can get a 
big, fully illustrated information kit on the 
Hydra- Drill including a booklet, "How to 
Drill Your Own Well." The information 


-kit is available free, without obligation. 


Requests should be addressed to Deep- 
Rock Mfg. Co., 5369 Anderson Road, 
Opelika, AL 36802. 
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WELL DRILLER 


| SAVE *1000 OR MORE! f, 


For less than $1 per ft. 


| you can drill a water 


well in your backyard 

next weekendl 
Have all the 

pure, fresh 
water you 

| want FREE! 

| The HYDRA- 

| DRILL drills 
water wells 
50 to 200 
feet deep. Easy 
to operate as 
a power lawn 
mower! 


LE is. ' 


< 


FOR FREE BROCHURE 
ON HOW TO DRILL A WELL 


| CALL TOLL-FREE 


(800) 821-2280 


Ask for Ext. 5369 


*Call anytime including Sundays. 


OR CLIP COUPON AND MAIL TODAY! 
ишш шып ammi ER CREE шыш жыш шын шыш ONE кыш 


DeepRock Mfg. Co. 
5369 Anderson Road 
Opelika, AL 36802 


Please mail your free information kit immedi- 
ately. | understand there is no obligation and 
no salesman will call. 


Print Name 
Address 


State 


City Zip 
©1981 DeepRock Mfg. Co. 


Ba оме SAWMILL 


аА тш | 


û need io stop your importan! projecta. 
"wA, Take this portable mall night to the trees = tum out smooth, 


‚ Own logs or lumber for others and make excellent spare- 
| bme income —no crew needed. Use amy power — tractor 


= Lend far FE detuls -mai coupon below or postcard TODAY! 
: arid fama: Sears ۴ Ne Obligation and No баттай Will Сай. 


| BELSAW MACHINERY ca, 3728 Field Bhig, Kansas City, Ме. 64111 
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LOW-COST 
FLYING 
MADE 
EASY 


йил. a > iu = 
INEXPENSIVE BENSEN GYROCOPTER 
Kits easily built and flown by hobbyists aged 14 to 75. You too can 
now enjoy the fun of flying at low cost. Send Coupon and $2.00 
lor more exciting information and details. | 


Bensen Aircraft Corp. Мате 
P.O. Box 31047, Dept. PS-51 
Raleigh, NC 27612 Address 


and PASSIVE SOLAR 


О New System 3 - “Brookhaven” model 

O Factory insulated triple glazing 

О С.Е. Lexan® Shatterproof Panels 

L] 40% Tax Credit & State Credits 

| O Lean-To, Free Stdg. & Window units 
О Curved Eave, Bronze Tone Finish 

COLOR CATALOG and. TAX CREDIT GUIDE: Enclose 

$1. for our catalog and price list, plus our guide to the 

latest federal and state passive solar tax credits and 

qualifications. All kits shipped Freight Prepaid. 

SAMPLE WINDOW KIT: Enclose $5. for catalog and 

tax guide above, plus actual samples of greenhouse alum. 

frames, G.E. Lexan® glazing, assembly manual and 


heating quide. 
FOUR SEASONS 
GREENHOUSES | 
910 Route 110, Dept. PS-105 
Farmingdale, N.Y. 11735 
Div. Four Seasons Solar Products, Corp. 
(Custom Built to Standard Sizes) 


| Phone: (516) 694-4400 
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true lumber every bme - ^o expenence needed. Saw your | 


, PTO, бези electing. Time payments may be arranged. | 


| Tons of toting help for farm, 


WE CUSTOM-MAKE GLASS SCREENS 
TO FIT ANY ARCHED, ODD-SIZE 
OR STANDARD DIMENSION 
FIREPLACE OPENING. 


We build our custom glass fireplace 
screens without compromise in materials 
or workmanship. The frames are crafted 
from heavy gauge steel. The glass door 


panels are %” Pyrex”. Hinges, latches and 

mesh curtains are all extra heavy duty. 
We'll not only build you a glass screen to 

fit, it could last as long as your fireplace. 


CALL OR WRITE FOR FREE кесе | 
r Ihe iron Shoo 28. 400 Reed Road 
| Broomall, Pa 19008 Ov + Tel: (215) 544-7100. | 


| Name ——————————— 


| Street 


Slate 


nd VISA, 


THÉ IRON SHOP 


MANUFAC TURE RS 


cept Маме Card a 


HOW TO BUILD A MORE 
POWERFUL ane 


eWider r Shoulders, 9 

Arm TU i 
Trimmer (elat eA . Mg 

eai 

H ^ BOD 


T Dept. B 
Box 6694 
Detroit, MI 48240 


_ e Buy Factory Direct and Save 


e Thousands In Use е Free Brochure | 

e Easy Homeowner Installation 

0 Immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept. P5581, Baroda, MI 4910) 


DOUBLE-WALL INSULATED 


SOLAR 


GREENHOUSES 


555399 
SOLAR 


FROM JUST... 
| QUICK-MOUNT PANELS FOR 
SKYLIGHTS, WALLS, S 


AS LOW y^ 
50. FT. 


AS JUST... 
STRUCTURES & AR 


THAT HELP HEAT YOUR HOME 


AND QUALIFIES YOU FOR A 


40% TAX 
| CREDIT! 


COLOR BROCHURE $1, SENT FIRST CLASS 


a VEGETABLE FACTORY, INC. 
AR] РО. Box 2235, Dept. A278 
| | New York, NY 10 


More hauling ability for бова money 


when you build Carl Heald’s *'4-ton Hauler. 


| Go t^ r parts or ‘tools: Change combine shifts; check fields, 
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livestock or warehouse; supervise crews; haul feed or seed. 
Easy-to-build semi-kit, (6-8 hours assembly time) сап 
save you up to $1000. Avoid mass production faults. 
and cut maintenance. Hauler features a 16 H.P., op- 
` posed twin cylinder or an 11 H.P., 4-cycle, Synchro- $ 
alanced Briggs & Stratton electric start engine, for- 
ward and reverse gears and automatic transmission. 
Front shocks, 


ouble seat, wide tires smooth the B 
ride. Dumping bed measures 44'2"x40"x11". 8 
Hydraulic disc brakes with parking brake stan- | 


СЬ dard. 4-wheel models with cab also available. 


Carl Heald's Hauler 


ranch, factory, construction 


Many options. For FREE brochure send to: 


4599 Carl Heald, Inc. Dept s. 


P.O. Box 1148, Benton Harbor, Mi 49022 


COLOR CATALOG 


Build Your Own 


Grandfather Clock 
Prices Starting Under | 


“200 


(including movement | 
and dial) 

e Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

e Heirloom quality 

e Factory direct prices | 

e Solid brass West | 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


EMPEROR” 


CLOCK COMPANY 


59; WORLD'S LARGEST MANUFACTURER 

= OF GRANDFATHER CLOCKS 
Dept. 825 
Fairhope, Alabama 36532 


Emperor Industrial Park 


THE ULTIMATE IN PROGRAMMABLE 
LIGHT CONTROL! THE NIGHT SENTRY 


AS ADVERTISED 
IN THIS ISSUE! 
BY DYNASCAN 


THE TABLE | 
TOP MODEL SPECIAL INTRODUCTORY 


OFFER REGULARLY $29.95 NOW ONLY $24.50 
Saves Energy: Dimmi UE reduces energy con- 
sumption and extends light bulb life up to three times. 
Also — THE NIGHT SENTRY WALL H. 

Can turn your lights on & off every Уз 

hour to P give y your home that “lived in 

look.” Protects home or ی ب‎ i 


СС NOW ONLY $18. Y $18.50 | 


Additional units @ $47.95 ea. "à 

Replaces standard- switch. Installs in Bs 

minutes. Built-in variable feature 7 

alters "On Ot" times by minutes to [x 
discourage burglars. Touch control. 

works manually at will, owerriding" | 

memory but not erasing it. Solid state 

microcomputer for silent operation & 

utmost reliability. Saves energy-with 

soft-start can triple bulb life. Guoranieed to perform as 
specified or your money back within 30 days of ship- 


ment. One year warranty. 
EXTRA SPECIAL OFFER! COMBINATION PACKAGE 
1 Table Top Unit & 4 Wall Switch-Both for only 541.95. 


For Customer Service 201-353-2646 
OR SIMPLY CLIP OUT THE COUPON AND MAIL TOGETHER 
WITH YOUR CHECK, MONEY ORDER OR CREDIT CARD 
NUMBER GIVING | US Y POUR CHOICE o ITEMS. 


LIII IIIS LIII II II EI E] 
- ( ) Check ( ) Monee Order | () T Visa ( ) Master Charge! ] 
! FOR. WALL TIMERS 2518.50 TOTAL i 
jon FOR TABLE TOP UNITS (2524.50 TOTAL 


COMB. PACKAGE $541.95 TOTAL 
H Г shipping & dir deca а @$2.00 for 1 


for 2 o d .50 for each additional, 
H N.J. RESIDENTS: ADD 5% SALES TAX 
TOTAL __ 
CHARGE NO EXP. DATE 
NAME 
ADDRESS 


cry_______state_zp 


МАШ WITH PAYMENT 
INO C OD 5JTO 
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M em drei eee y ра Їз ваа | 


| GENERATOR frees you forever from these | 
| worries and unexpected costs. This rugged, re- 
| liable machine attaches directly to your house 


| * EMERGENCY POWER whenever 


Comprehensive Energy | 


Homeowners! Why take a 
these |5| costly 
power failure risks? 


[1] SPOILED FOOD thawing in your freezer 
and refrigerator. All that meat 2nd lovingly 
home-grown produce — lost! 

FLOODED BASEMENT when your 
sump pump fails can cause expensive 


a 


FROZEN PIPES that burst — you shudder 
to think of the replacement cost. 


= NO WATER for washing, cooking, flushing. 
NO LIGHTS, no warmth, no comfort. Will 

you be forced to move out till the power’s 
restored? 


THE NEW 2-ш-1 GARDEN WAY 


wiring, restores essential power. gue 
una 


..AND IT'S PORTABLE! 999" а 

Wheel it anywhere around your | A 1 
place to deliver power for doz- Г 
ens of outdoor projects where 
extension cords won't reach. 
Ideal for powering drills, circular 
saws, pumps, hedge trimmers, 
and much more. 
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| YES, please rush me by first class mail my 

| Жек Power Rater Worksheet plus full de- 

| tail s about the pos. versatile GAR- 
DEN WAY GENERA 


Home Power Worksheet | Name 
to figure your emergenc 

power needs PLUS full | Address 

color e Mail cou- | 


pon toda 


| ani aum ОШЫН Ge xm u- ee ШЕ 


"Here's a Must | 
BUYER'S CATALOG 


WADE DAVIS, leading 
spokesman for Solar 
Energy, appears regularly 
on Television & Radio 
programs describing 
dramatic savings & 
benefits already being 
enjoyed by thousands 
nationwide. 


WORLD “еен , 5 
EDITION çe Ys, 
The Most Widely Used “| b" Nie 


| saving How- 
e | 


“То Catalog ant 
that has it all... cow?" 


| | WE BORDER YOURS TODAY! 5 
O YES! Send me SourceBook(s) at $5.95 ea. 
(includes shipping & handling) 
My check or mo. for $ is enclosed. Bi 
Charge my credit card: Û Am. Express [C Master ier Care 
Card No. EL Rm ü 
Name 
Address 
hd гоа 
о Solar SourceBook 


a 2210 Wilshire. Dept. 708H, Santa Monica CA 90403 
Satisfaction Guaranteed 


| p essit Caro service -24 Hrs, 7 Days a week 
| е Products & Prices B "'99!! Card Holders: CALL TOLL FREE 


* New Tax Benefits E 2 1-800-228-5454 К 


& lots тоге — me ша HE NES EE ZEE WE UE sm d! 
MAY 1981 |. 155 


Catalog Available! 


BUILDERS, ENGINEERS, 
ARCHITECTS & 
HOMEOWNERS: 

Actually shows, describes 

& prices 100's of solar 

products, equip. & 
systems for energy-saving 
‘construction. 


over 300 Pages g 


*Tax Deductible 


100's of Plans, Illustrations, 
Photos & Diagrams 

* How Solar Works 

А * Utility Savings 


for all Consumers" '| 


| Finally, a pe money & energy: | 


| 


Enjoy Old = 
Ses) Time Radio 
<< M fer $ 9999 
سےا‎ 
Restored in Brilliant Sound 


Опе full hour on each LP, Cassette, or 8-track | 


66. THE MAGIC RADIO. A Radio that Tunes in Programs j 
of the Past! Rare radio memories with Fibber McGee & 
Molly, Amos 'n Andy, Eddie Cantor, Al Jolson, Major | 
Bowes, Bing Crosby, Groucho Marx, and many more! | 
74. AMOS 'N ANDY. Two complete broadcasts from - 
1948 & 1949 with The Kingfish and all those other fav- 
orite characters from The Mystic Knights of the Sea. 

53. THE SHADOW. Two complete programs of Radio's 
"Master of Оагкпеѕѕ'' from the 1940s with all the orig- 
inal commercials and announcements. 


*EXTRA* Catalog of 1000s of other famous radio shows 
and nostalgia sent FREE with any order. 

— — — -— Lip. & Mail Today bame — — — 
THE RADIOLA COMPANY • Sandy Hook, CT 06482 | 
Circle selection(s): 66 74 53 

Check choice: O LP Record O Cassette CO 8-Тгаск Cartridge | 

Please send me: 


Û Any single selection @ $2.99 each plus 75€ postage & 
8 handling. Please add applicable sales tax. 


SAVE!!! O All three selections @ $8.00 plus $1.50 postage & | 
handling per order. Please add applicable sales tax. 


10 DAY FULL MONEY BACK GUARANTEE 


[| Name 


Making a Concrete 
Flower Pot!.... and 
SO CAN YOU! 


Make and sell your own =! 
Ornamental Concrete items. ——— 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 


Send $5.00 | CONCRETE MACHINERY COMPANY 
Today To 2 р. 0), BOX B99- HICKORY, N. C. 28601 


5:75: Hot Air E 

Stirling Cycle Q ir ngine 

TA" x4” Heat is the only fuel required! 
Silent This miniature Stirling Cycle Engine meas- 
| ures 7" x 4\44" and comes complete with built- 
in alcohol burner. Red flywheels and chassis 
mounted on a green base, these all-metal 
beauties silently running at speeds in excess 
of 1,000 RPM attract attention and create awe 
wherever displayed. Thé model comes com- 
pletely assembled and ready to run, accom- 
panied by our "Stirling Cycle Engines" book. 
This is the first in a family of six different 
desk-top model hot air engines to be issued 
during the next three years. 


s Experimenters e Hobbyists' Power Source 
бен Ah » Students e Collectors e Model Engineers 


An easily read, lavishly illustrated, 128- 
page book accompanies each engine or may 
be purchased separately. This publication, 
the first of its kind, takes the reader on a 
160-year tour through the world of Stirling 
ALL METAL Cycle Engines. 


= SPEEDS TO 1000 RPM 
BUILT-IN ALCOHOL BURNER 


wr. Solar Engines» 4020 E. Mc-DOWELL RD., PHOENIX, AZ 85008 U.S.A. (602) 273-6191 = 71 
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Safe 


Address 
City 
State & Zip 


O Enclosed is $s [{Sorry, по CODs)) 
You can charge orders on most major credit cards! Just give 
Card Мате & No., Expiration Date, and Sign Your Name! Or... { 


| CALL TOLL FREE 800-243-0987 — Op. 22 
to charge orders over $5. (In Conn. 426-2574—0р. 22) 


© 1981 THE RADIOLA CO. 


NEED THREE PHASE POWER | 


ASER" allows you to.operate three 
phase epi k thru 7% horsepower from 220 ONLY 


Fully ' 
Tested 


Ц — 1 | volt single ph wer sources. Rugged — heavy $ $5 
/ | à "— Ете phase роже REP y 
| Enclosed: POS; Phe m Engine and Book @ $38.50...$ | duty — patented unit built to give many years of 59 
| O Check [J Money Order — —  — Book (separately) @ $ 5.50.. 5: .§&| satisfactory service. Satisfied users worldwide since 1966, 
| Charge Мү: ( Domestic shipments sent postpaid. : Free literature furnished on request. Telphone 305-862-3038, 
) American Express []VISA  /nternational (airmail) please add: | RELIANCE ELECTRIC MANUFACTURING COMPANY INC 
iners 11.00 for E 2.00 for Book onl TOTAL $ ! | Aa 

i Diner CiMastor Chame | PORN Aer NET Pa OU TOF Bool ONSE ! Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 
| | SIGNATURE | 
| INTERBANKE но. Е Gane ` THE TOOL WAREHOUSE 
| caro wo. ADDRESS 7 | d Tools 

— P rM TTE STANLEY 
1 EXPIRATION DATE CITY STATE ZIP | de ue —~ SAL 


——— CREDIT CARD BUYERS DIAL: zum 528-6048 = == = — — — == 


Components 
Clock Movements: Batte artz, 
Басы Urgos Bac sort АД Quarts, 
father, “Westminister & Tri ple Chime, 
8 Day Key Winds & Westminister, Bim 


Cards; stationery; envelopes; ad- 
vertising; labels; tickets; SL cards; ^ 
announcements: greeting, sympathy, 
prayer cards; tags, etc. Save money. й 
Own a Printing Business. 8: 
We supply everything direct from 
factory. Easy instructions. Also 
raised prinling like engraving. Ж” pF 

Have home shop. Add to income. ur in Й EXCELSIOR 
Send 25¢ for catalog. TL Ex, nn 
Kelsey Presses, В1-СЕ, Meriden, CT 06450 


INVENTORS 


The American Patent Law Association, a national 
lawyers association, offers a book and, if you choose, 

half hour consultation with a qualified attorney con- 
ceming the protection and commercialization of your 
ideas. Send $15, check or money order, to 


АРГА, Box A. 
2001 Jefferson Davis Highway 
Arlington, Virginia 22202. 


ИРЕ i 
REPAIR HYDRAULIC JACKS 
Eam while you learn at home Mil «| 
mt mo я lions of jacks in gas and aulo service P. 
MONEY stations, trucking firms, body shops, га = 


UNIVERSAL — 
= _ WRENCH 
Clearance Sale 
THERMOGRATE® 
FIREPLACE UNITS 
as low as $299... 
ENVIROSTYLE DIRECT 


Dept. 860-105 P.O. Box 43021 
St. Paul, MN 55164 


Call Toll-Free: 1-800-328-0882 


EARN $50,000 A YEAR 
as a painting contractor. No previous painting or 
business experience needed. Well known, suc- 
cessful professionals share trade secrets in easy- 


3139" 


b 
= | .. Retail $174.95 
ETT Extra Blades $6.00 ea. 1/4 or 3/8 | 


riggers, factories and farms need serv: 


i icing . most of which you can learn W | IRIS rar COS бады MARET жалан | add $8.00 for shipping and handling 
to-follow manual form. Write today for free detalls: #8 ww to repair. We show you HOW. Stat 4 ORDER BY PHONE WITH M C OR VISA 
| | spare time in your basement or ga- 1 EE i 
Painting Contractor's Institute FAST [ bie oporu tor mecanes RS 800 - 645-9166 516 420-1420 
P.O. B 528 De D Т i 1 IL 60015 к ACT NOW! NM uin ими ш. rss a | CALL ON WINTE FOR OUR F Mns ‚ 


Maece JACK REPAIR MANUAL CO., INC. 


POPULAR SCIENCE Р. О. BOX 3 è STATEN ISLAND, Н. Y. 10314 


has more 
parts for 


ELECTRIC VEHICLES 


Our latest edition of the ELECTRIC 
VEHICLE COMPONENTS CATALOG 
has expanded selections of all com- 
ponents — more motors, adaptors, 
, control systems and accessories. 
PLUS . . . . .Hard-to-find Parts for 
"Mother Earth News" And Quincy-Lynn 
TRIMUTER Plans 


Send $3.00 check or money order. 
($4.00 First Class and Canada/$5.00 
overseas) to: 


FLIGHT SYSTEMS 

EVCC, Dept. EV-4 

P.O. Box 25 
— PA 17055 


Original 
Velveteen 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air, 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visitors...and it stores easily. 

Take it camping, in your van, on your boat, in your sum- 
mer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available —optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original, 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within 10 days for refund. Order now! 

CREDITCARD ORDERS 


сито ее. 900-648-5600 "55557710 


OPERATOR NO. 48. 24 HOURS A DAY, 7 DAYS A WEEK 
790 Maple Lane, Bensenville, Illinois 60106 


Contemporary 


A Revolutionary Sleeping Experience | 


This VET Did It - and YOU 
| Can Do It 
Too! 


left m. 
ped, b 


"War injuries 


andica 
Ба as a RCM Md RAE 


ksmith, thanks to 
NU Lining. Besides, the 
work is fascinating. f | can 
do it'anybody can. 
Glen Johnson, Larned, Kan. 


Make Up to $10 an Hour—even while learning! 


Bea LOCKSMITH! 


If you enjoy fixing things, you're a "natural" enable you to get your share of this always- 
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained 
year in the fascinating business of Lock- are doing it. So can YOU. 


Train 


FAST 
at Home! 


smithing. Rising crime has increased de- | ч 
mand for service a thousandfold. Yet there's И Can heap tis etra hones ои соати 
only one Locksmith for every 17,000 people! ing spare time —or in your own full-time 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons ane with ALL practice equip-_ 


business. Ideal for retirement—good jobs, too. 


BELSAW nsas City, Mo. 64 1128 us Bid 
Kansas Cit о. 64 = 
Accredited Member NH 


N. Hunt Wilmington, Del,.—"| make $50 a 


ment PLU week extra." | 
@ ALL TOOLS YOURS TO KEEP eed еш Ма онна Sin uet 


€ KEY MACHINE YOURS TO KEEP 
© EXPERT PERSONAL ASSISTANCE 


Ed Boyle, Pittsburgh, Pa. d business going 
© BUSINESS-BUILDING HELP 


FREE * _ speed. I’m moving to bigger اا‎ 


KEY MACHI JE YOURS ELSA MET ME, eg 
ansas City, Mo а 
C NE Rush FREE book, "Kays to your Future." 1 foal E 
TO КЕЕ! KEEP! Name Lo І 
NEUE E E 
J. comé...ana Щ City State Zip ili 


" doesn't cost 
you a penny 
extra! 


F 4l у i [| | M. 
Cutting strom Je" TOT al shanks Ji. Brand new ina Uan 

€ 2 Tool Set, G1 x 
po о а nee aee 


"А 95 


U.S. SURPLUS CENTER, Dept. 
| 715 Camden, San A E. A s 78215 
BUILD THE MOST ENERGY 

EPPICENT DOME . 


You can build this unique dome with 6" polystyrene 
panels covered with steel mesh and 2" of concrete. 
The result is greater strength, better insulation and 
less maintenance, Choose from different sizes with 
several floor plans, Kits are available for faster and 
easier construction, To learn more about the most 


Stores Easilyon Shelf 


n 
| 
| 
| | 


Air Coil Con étruction 


energy efficent dome, send $4,00 for planning kit. 
нин — — AMERICAN INGENUITY INC, Dept, Р5-1 
Please send me the f following AIR BED(S): 4 4 | 32935 
^ Twin Size (Item 2339) $49.95 01 М. Harbor City Blvd. PRESA Fl. 
E — Double Size (Item 2354) $69.95 
5 Queen Size (Item 2360) $79.95 
.5 King Size (Ilem 2374) $99.95 SWISS ARMY TYPE KNIFE 


Add $6.95 per bed fur Wr ^ insurance. 
| 5 AC Air Pump (Кет 0004) $ 
— DC Pump-12 volts-(Item eek $2005 
Illinois Residents include 5'4 % sales tax. 


All purpose wonder knife. Red 
# handle. Sturdy survival knife 
with 12 Stainless Steel 


| © Check/MO.Enclosed Ci ChargeMyCreditCard: | i 
1 Master Charge Û! American Express C Carte is 
Ci Visa О Diners Club Blanche | BY iis sed cae 
Card No. _  _ — Ехр.Па!е | Pd dieat 
Name {FN 4.50 ea. 
| Address — o Ê l^ Add 50€ 
City 
P 
ү Zip ат 
Signature Handl 


Contemporary Marketing, In і 
790 Maple Lane, Bensenville. IL 60106 oie эа ks Bice Box 434, 373 ی ی‎ 
Dept. PSME-121 © CMI1981251 шут На Dept, 

BE SE HERES EE ЧШШЕШ: E 


Y SUNGLASSES 
T FACTORY PRICES 


| Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * No 
non-sense guarantee. 


FREE — limited time only — deluxe velour 


lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 

| accepted. Dealer inquiries invited. 

| NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
exclusively for U.S. Optics. To make 
sure you get the best, order now and if 
| not completely satisfied return for 

| refund within 30 days. 


World Famous Pilot'a Glasses 
These precision flight glasses are now 
available to the public for only $7.95. lf you 
could buy them elsewhere, they'd 
probably cost you over $20.00. #20P 
available in gold or silver frame. A $20.00 
value only $7.95. Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. 830A gold frame 
only. À $30.00 value only $9.95, 

2 pairs for $18.00. 


Professional Driving & Shooting Glasses 
Wide angle amber lens bnghtens visibility. 
H30D gold frame only. A $30.00 value 
only $14.95. 2 paris for $28.00. 


orcas to U. 5. ics, 


о order send check от mo money 
Dept 749,P.0 Georgia 30324. 
Credit card ¢ Jo clone hats fill in pr # and Exp. date 


FREE case with each pair. 
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| (Add $3 postage/handiing) 


ed as] | 

пЭ DRAFTING 
SM —— Train at home in spa previous expe- 
a . rience | 


tima. 
= needed. Toole at aaa materials included with 
course. No special talent required. We show you l 


what to do, how to doit. LEARN DRAFTING | 


T 
Ime AT HOME! = | 
| KIT"  abonEss | 
[ыыы сп „зин + | 
|. ранна NORTH AMERICAN SCHOOL OF DRAFTING, 


Cem M00 Campus Or., Dept РСМ, Newport Beach, CA $2880 | 


\Be an ELECTRICIAN 


Ke = 3, Skilled Electricians Average Over $11 an Hour | 


E] Learn at home in spare time with no previous ex- 
| perience. We encourage you to check on the job] 
market in your area and send for employment suc- 
cess figures of our graduates. Learn installation, 
maintenance, construction, lighting, heating, air 
onditioning applications. Send for FREE FACTS. 
-JIES Electrician's School, Dept. PCod) - 
based ICS Center, Scranton, РА 18515 


Tha first comprenensi 


ok on the e. over 


‘styles with 


: E 52 pag 
Eid cec. Just $4.95 
m T gius $1.50? 


acqua. — 


á m 


Special offer! 


This fine new book, which will delight you . 

plus a marvelous #756 quartz movement 
(West Germany's finest), and a pair of Gold- 
tone Serpentine Hands. Quality products 
$1 "11 195 — Introductory special, just 


$i 1, ship. & handi. per order O quan. 


Order extra #756 quartz movements! 
Accurate to 1 min. a year, runs ар 
to 4 years on one °С” battery. Gol 

lone hands included with this ад. 
Warranted a full year. Only $7.95* 
plus $1.50 per order ship. & handi. 


Cl quan. , Colo. res. add tax. 


C Free catalog with order. All others 50g P&H. 
Please send me the merchandise checked above: 


Total mdse. Ship. & hand, Total 

VISA) M.C.# 

Exp. Date 

Name 

Address — USING P.O BORNO PLEASE ADO ADDL $1 POSTAGE) 


SR 


CLOCK CRAFTERS 


INTERNATIONAL LTD. 
5605 N. Peterson Ave., Sedalia, Co. 80135 
Att: Dept. H 


. 
AIZZEZZTETITITYIITIIVTILITITIYTIVTITTIML 


g 9996588685868 bà68856b55P0é585552586050885036059652389602808000808086000990992, 
"sabhébhbüàébbbbéséàbáhbàbààhàRORBOBbPéàbàbbàsséhbéssbbobas акак 


| FULL-SIZE PRECISION METAL REPLICA MODELS” | 
| These working metal models of classic firearms look, feel, weigh | 
| and handie like the originals and consist of over 30 blued, | 
| machined-metal, hand-assembied parts. You can spin the | 
| | 
І 
і 
| 


cylinders, work the slide actions, release the clips and “баш. ! 
strip" these models. CANNOT CHAMBER OF FIRE REAL AMMO. 


s u y 

| Аз used by FBI & US 

T ж troops in WWII. 
л 


поп x mm km mmu 


| GOVERNMENT .45 
Standard sidearm of Gl's 
and combat troops. 

| Lgth: 9.5” Wt: 25 Ibs. 
R300............ 17.05 


Over 
30 Parts 

SEND FOR FREE CATALOG OF OVER 50 
| CLASSIC FIREARM MODELS AND 100's 
| OF MILITARY COLLECTIBLES-SOUVENIRS 


1 THE COLLECTOR'S ARMOURY, Dept. PS 
| Box 1061, 800 Slaters Lane, Alexandria, VA 22313 


ee ана. рше | UP TN DOC ИРЕ LAG EL 
اسا ل ت س سا س سا مساق ست اس س س‎ 


We Invite You To Preview 
TheNew 
GardenWay 
Solar Greenhouse 


A true solar addition that helps heat 
your home and lets you enjoy year- 
round gardening and good living. 


Here's great news — if you've always wanted | 
‚ а greenhouse or sun room but high heating 
costs have stopped you. 


The Garden Way Solar Greenhouse lets 
you enjoy a sunny growing, living environ- 
ment all year-round — while it saves you 
money on fuel bills. It collects and stores the 
sun's energy, transferring free heat to your 
home. Result: a net heat gain! 


Designed by Sunplace 01981, Garden Way, Inc, 
та шш ши шш шш шш шш шш шш шн шнш 


- Garden Way Research 45 i 
Greenhouse Dept. A1162S 
Charlotte, Vermont 05445 Hg 
Please rush me your free Preview Package 
by First Class Mail, with no obligation on 
my part. 
Nam 
Address 
City 
| State (| ааа 
ип пш иш иш иш иш шиш иш иш иш ee 


$1.50 a agallon 
1/ юс‹ amile 


Electrify Your Bike! 


Travel with PEDALPOWER®, 
low-cost electric drive for 


10¢ worth of electricity 
gives you 100 miles of 
effortless riding. Save on 
gas, taxis, stop begging 
rides from friends. Perfect for shopping, visiting, 
commuting, just plain fun! 

PEDALPOWER fits men's, women's, chil- 
dren's bikes and adult trikes, installs in minutes 
without special tools. Safe single-lever handlebar 
control, instant start without pedaling, up to a 
40-mile range on a single charge. Satisfaction 
guaranteed. Send coupon for free catalog show- 
ing PEDALPOWER motors, our unique Take- 
Apart bikes, and ready-to-ride adult trikes, Get 
PEDALPOWER and laugh at gas prices! 

SEND COUPON FOR FREE CATALOG 


t] 
1 


Rush me my FREE PEDALPOWER 
аја by first-class mail. 


Street | 
| City/State/Zip 


| 


MANUFACTURE THIS BEAUTIFUL 


CONCRETE OUTDOOR FIREPLACE ашы 


1 Right In Your Back Yard 


$10.00 Worth of Sand and 
Cement Produces This 
Attractive Fireplace. 


Sells on Sight from 
$250 to $300. Easy to 
start your own Profit- 
able Business. 


The RPT Mfg. Fireplace 
Molds and Process are 
the most amazing and 
foolproof ever invented. 
Simple to operate. 
BIG DEMAND!! 

sell all you produce to 
Department Stores, 
Homeowners, Parks, 
Nurseries and Picnic 
Groves. Fireplaces sell 
on sight. No experience 
necessary. We supply 
full operating instruc- 
tions and equipment 
plus the know-how that 
spells BIG PROFITS. 
This is an outstandin 
орро шү for men o 
vision and small capital 


to get in a busy rich pay- Name 
ing field. Don't delay, aaa 
Mall coupon at once for Mid 
full details. City 


Free! 


Edmund Scientific 


Astronomy, Microscopy, Biofeedback, 
Weather, Alternate Energy, Binoculars, 
Optics, Magnets, Magnifiers, Tools, 
Unique Lighting, Lab Equipment, and 
much more. Over 4,000 unique and 
fascinating products. Send for our 
FREE 112-page, colorful 1981 
Edmund Scientific Catalog. ..Today! 


Rush me your free catalog! 
Name 
Address — 
City 

state - 0 Zip 

Clip And Mail Coupon Today To: 
Edmund Scientific Co., Dept. 3016 N-10 
Edscorp Bldg., Barrington, N.J. 08007 


No. 226 *1981 Edmund Scientific Co. _ 


| and stereo system to give 
| simulated stereo sound t 
| amplifier and speakers. — 


Í RPT MFG. DEPT. PS-50 
| 3537 Limekiln Pike, Chalfont, PA 18914 


State Zip 


FROM YOUR TELEVISION! 


| TELEDAPTER® easily connects to your own TV 


rou your 


| electronic circuitry matches the impedence 
| between your TV and stereo amplifiers’ aux., 


tape, or tuner input, while completely 
transformer Isolating the TV's & stereo's 
chassis, for safety. 
vides two channels of output that plug 
directly into your stereo. Those 1 
games and movies will never Бе the same 
after you hear the realistic thundering 
sound. Complete with hookup Instructions, 
2 year warranty. if not satisfied after 
15 days, return for full refund. 


*29** plus *2** shipping & handling 


To order: enclose check e VISA or Master 
Card # 


Expiration Date. — —  (. — Bank # — 
Name 
| |J Address 
City : 
State | Zip 
—— P P.0. Box 1052 Depi PS 
RHOADES оьте 3 
NATIONAL CORPORATION (615) 381-9001 


O SEND FREE CATALOG 


you full rich | 
Tough 
TELEDAPT R'S | 


matrix circuitry pro- | 
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130 $ SPORTS CARS 
You Can Build from Kits 


Just Published jj 
Giant Buyers Guide 
160 Pages, 500 Photos i 


Discover 130 full-size kit- i 
bulit sports cars like the one 
shown here. Most sell for a 
fraction of their apparent value 
and virtually all are easy to 
assemble at home. See and . 
compare all the latest kit cars fi 
| = and manufacturers. Brand 

— new Buyers Guide is packed 
— full of Photos * Specs + Comparisons * Tech Data * Articles. 
Everything from 40 mpg roadsters to sizzling V8s and electric 
conversions. Hundreds of dollars worth of valuable information 
not available anywhere else. 


AUTO LOGIC PUBL. Please mail my сору 
P.O. Box 2073 O $8 (3rd Class. US only). 
| Department P8581 O $11 (1st Class. US/Can.) 
№ ' Wilmington, DE19899 O $12 (Foreign Air) 
1 Name (print) - 
Address | 
i City State Zip 
i | [] Master Charge O Visa Exp. Date ii 
of 3M Order TOLL-FREE j^ phone. | 
v V Y Master Charge or VISA REQUIRED! ES L| 


| ШЖ 331-1 Day or Night. zs 
سے‎ (918) 664-8300 in Okla. call collect. ш 
иш аш кш шш иш иш иш шш иш 


Sharpen Saws | 


and other tools in Profitable 
sg Business of Your Own 


and MORE 


Sparetime oF 
Fulltime 


" ! Hundreds of men now using 
the Foley plan successfully... 
a ml B Я ... YOU Can Do It Too! 

Find out TODA Y how the proven Foley plan can quickly put 
you in a Money-Making business of your own. Work in your 
spare hours and weekends for extra income, or start a fulltime 
shop. Set the hours you want to work... keep the profits you 
earn. Age, education or minor handicaps are no barrier to 
success. No special skills, experience or huge investment 
needed — not a franchise. Start in basement or garage. No 
selling involved, no canvassing — keep 90g profit on every 
dollar you make. Plenty of business from handymen, carpen- 
ters, contractors and industry. 30-Day No-Risk Trial! 
Send for complete facts and details without obligation. 
Our FREE Booklet tells how to start, how to grow, and how 
Foley will even finance you. Act NOW! 


, „ Just fill in coupon below. Mail to: 
| CLIP OUT AND - 


5128 Foley Building 
Minneapolis, Minnesota 55418 
Send for FREE Book? мд TODAY 
FOLEY Manufacturing Co. 5128 Foley Building 


: Minneapolis, Minnesota 55418 - 
п Please send FREE Book about the opportunities in my own p 
E sharpening business. | understand there is No Obligation. В 
3 | i 
g NAME i 
- ADDRESS - 
T- CITY/STATE Ta ДР m 
E ed oe FY к= aA £ $1-- 


TABCO 22521522) | TUNE YOUR GUITAR | [x SATELLITE ANTENNAS уг 


Over 700 бит. каин, тики июн. ird пиш Like A Professional | LEARN ALL THE FACTS 
ns and other replacement panels simplify rust or Thi new s ideal for every guitarist... begi | ' 
collision repair on mos! | rt cars. Discount prices. p ne ө нема, Gs теа tuned: reeds make Send $7.50 + 50е Postage & handling 
Available in Canada. Send $2.00 for illustrated catalog. р exact tuning a snap. Just clamp onto your guitar, (CA. Res. Add. 6% Sales Tax) 
DEALER INQUIRIES INVITED. — then ajuat еа Nonne зб ун pes CHECK * MONEY ORDER • 

P.0. Box 30474 © Dept PS © Cleveland, Ohio 44139 | | Just as easy ax that’ Ideal for MASTERCARD * VISA 

(216) 248-5151 ; bands or combos Tunes - 

— Qi all instruments to exactly For Your Home Satellite TV Handbook | 


= = —— ' JE same pitch. | "THE TELL-ALL CATALOG Or Facts” 
Portable Steam Cleaner $9.95 plus $1. | | | 
Steam in 60 seconds shipping and handling. PHIL'S ANTEN NA SERVICE 


CLEAN: : Money back guarantee. 
Engines, Air Filters, Lawn Mowers. ED SALE, Studio 76E. Grand island, Fla. 32735 590 Auburn BI. Sacramento, CA 95841 


GAS TO ELECTRIC CONVERSION KIT 


- s liquid soap, propane fired. Weight 120165, 
AE Auxiliary pump required on low water 
pressure. 
WEDCO MFG. INC., Dept. 5-5, 
Scott Lane e Box D, Jackson, WY. 83001 2 bulb fixture duplicates the charm and increases the light ou pul of any 
LIT existing double mantle gas lamp. Kit includes on-at-dusk, off-at-dawn 
photo control, fixture, bulbs, detailed instructions. As low as 40€ per 
month to operate compared to $6.00 with gas. The 'RELITE' kit is avail- 
able in both 115 volts and 12 volts (with plug in transformer). Ask for the 
'RELITE' kit at your local hardware eds or write for more information. 
Dealers and installers in TING also inv 


YARDLIGHTING SYSTEMS INC. 


TRAILER FOR THE 30" Бине Traval Trailer kit sleeps four. Under 
1,000 Ibs. Fiberglass. Ready to tow. Finish interior only. Write Burro 
PS. 5 14143-21st Avenue North, Plymouth, MN 55441. For full color: | 

catalog send $2.00 to cover postage and handling. Dealers Wanted 


1039 CHARLES AVE., DEPT 10 e ST. PAUL, MN 55104 


d — a | e 
Repair or Create | ^S tar Vie WwW, 


| ystems 
Г YOUR OWN шыс» | 
For fun and profit j | H&R ERR MEL. INC. 
with super D HM Route 3, P.O. Box 10365 - Pocahontas, Arkansas 12455 


accurate, low 


epera battery m Introduces the 
d MODEL 12K 

1 for $7.25 SYSTEM ee 5 

3 at $6.80 each 

$1.75 gen A complete home satellite | 


_ receiving system that you 
“= can assemble yourself as a 
week-end project. 


| spend $7,000 to 

$1 0000 Why pay someone 
else to install it. Do it your- | 
self in a week-end and save. 


ONLY $3,795.00 


UPS 


for CLOCKS in 
WOOD Or other thick 


| KIT CONTAINS SHIPPABLE 
n | *12' Antenna * All Miscellaneous Cable 
E | ©AZ/EL Mount and Connectors Needed Channels 
| | Order SP-102 *24 Channel Receiver *Everything You Need | 
with polished brass 1 for 512.40 | «120? LNA *No Special Tools Needed | 
bob Ei rod 3 at 511.75 each | ¢Feed Horn * Complete Antenna Weight Only 125 Pounds 
$1.75 postage 


MAIL YOUR ORDER TODAY See Your Local Star View Dealer or Call 
or PHONE 414-248-1150 800-643-0102 or 501 — d 


PLEASE Dealer Inquiries Invited 


DTW40  DSP102 Power Kine 
one tough tractor! 


Dept. Р85 
Ww Plows 12" furrows, 6"-8" deep. 


E P.O. Box 629 
KIT Lake Geneva, WI 53147 
udi Bhan Бали а. $ y All-gear drive delivers 
34 beautiful designs in 5 classic styles, from Band Shell | xcd more usable horsepower, 


О CHECK ENCL. О VISA О MASTER CARD 

size to Gazebos for small yards. Only $6.55. Complete saves gas. Big wheels, 
high cultivating clear- 
ance. Mows lawn, tills, 
discs, clears snow. 25 
attachments. 12, 14, 16, 
18 hp. Free catalog. 
Engineering Products 
Co., 31005-A5  Anoka 
Ave. Waukesna, WI 
53186. C-64R 


Card * 

Exp. Date: ————— Bank * 

| Name 

Address - 

ê p 
Ш SEND FREE CATALOG 
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plans also available. 
Gazebo Lovers Custom Note Paper 
Featuring 12 selected Gazebo illustrations. Boxes of 12 
notes/12 envelopes - $3.50, 3 boxes $3.20 ea. 
Privy - Outhouse Study Plan Book 25 designs with 
conversions to playhouse, tool shed, sauna, etc., and 
humorous history. Plans available .$7.95 PPD. 

SUN DESIGNS, P.O. Box 157, Dept. 20 

Delafield, WI 53018 — (414) 567-4255 


SEEDHOPPER - The Ultimate 
‘un Flying Machine. 

Зиа your own airplane in 
0 hrs and fly off to 
:dventure without a 
‘ilot's license. 


Complete kit goes 

together with hand tools. 
Will carry 220-Ib pilot up to 50 mph. Price: 
$3,395. Send $5 for information. 


Weedhopper Of Шаһ•Вох 2253-C«Ogden, UT 84404 


= к=з | mi - | لے‎ к= гч. 
watt iw. ~~ 


~ 
|, The Quality Alternative 
|, to High-Cost Inflatables 


| Why pay $600. or more for an 

inflatable boat? 

Sea Eagles pack small, 

. last years and cost $100 

'o $220. Canoes, 

dinghies and 
motormount boats. 
Write for 
FREE brochure. 


J Sea Eagle. 

7 Dept. PS-5 

ot. James, NY 11780 
phone 516-724-8900 


| LL ee cL 
| FOR SPEEDIER DELIVERY 


PLEASE USE YOUR ZIP CODE 


| FREEDOM! For only $49.95. 


| — wt. 4.2 oz.) with a 14" almost-invisible жаага (різ. print) 
į flexible wire antenna. Frequency response is i 
| 40-7500 Hz. On-off switch for internal 9v | Cit 


New! QUARTZ 
ELECTRONIC CHIME 


The prestigious Junghans clockmakers of West Germany 
now make available their new quartz chime-clock movement. 
Never before has such a unique mechanism been offered. 


• One-minute-per-year accuracy 


broadcasts 
guitars to 
FM radios! 


e no more tangling cables 
® for professionals & amateurs 


plug fits electric guitar jacks and other 
instruments with transducers and pickup. 


Introductory offer 


| No more cords to trip you or stop you — you Quality design and manufacture; warranted | 


are free with Lady Bug. She plugs directly for 120 days under normal use. 


| into your guitar or bass and broadcasts your GET BUGGED BY THE LADY NOW! 
| y : ! + M s Г к Jg Ww т M 1 3M 301 21 0 UU y = 
playing to any nearby FM radio, FM re Гү q 
| 
н 


ceiver, ог FM tuner/amplifier. For practic- DY BUG CO., Box 589, Dept. PS5 


| ing, just turn on an FM radio and play. For Í st. Joseph, MI 49085, Ph. 616/983-4558 


performances, plug an FM receiver output i Please send Lady Bugs at $ 49.95 ea. 


into vour amp. input. And you are free to 
y Bs y Amt. ыйа و‎ (ate money order, no , 


move about anywhere on stage or in the —À 
audience. You can even use Lady Bug to ed E Pope ш A NOKIA ка 


broadcast to your FM car radio or portable so 
you can perform at picnics and beach parties l ра тем гришсаю 
—range is up to 100' depending on receiver. | Exp. Date 


BUG TECHNOLOGY. Lady Bug has | Саг number 
solid-state circuitry housed in a miniature | Signature 
nickel-plated solid brass case (just 2x2 x%" | Name 


us $1 shipping ea. Ц 


EE a 


transistor battery (not supplied). Standard 44" g State. — .-— . 1 . Zip 


Let Belsaw prove YOU can 
Earn Up To 


580 


e Four pre-programmed chime-melodies 
electronically reproduced for unsurpassed tone 
quality ("Bim-Bam", "Westminster", 

"Whittington", "Ave-Maria") 

e Volume Control 

e Battery operated. Runs up to 1 year on 2 C cells 

* Choice of side control panel or rear control e 
panel 

e Never needs adjusting P 

• Guaranteed for 18 months | 

• Available with or without pendulum 96 
movements. Pendulums included 
with pendulum clock movements. 
Standard 16#" rod length 
is easily altered to 
desired size. 

• 4 choices of hands 
• Dimensions: 
Height 5.1" 
Width 4.75" 


rs 
aft Length 
75" 9 


347 13TH ST., P.O. BOX 796X 
OAKLAND, CALIFORNIA 94604 
(415) 832-0355 


Discounts Available 
On Quantities. 


vous dive: zs m 
SPARE — : 


TIME or 
FULLTIME 


SHARPENING BUSINESS! 


You risk nothing by accepting 
On our this offer to see how easily 


30-DAY vou can turn your spare time 

ise big Cash Profits with your 

F R E E ow wn Complete Sharpening 

Shop. No selling... no pre- 

vious experience needed. Our 

TRI AL famous Sharp-All and show- 

how instruction set you up to 

OFFER make $200, $500, $7 a 

month CASH sharpening Saws, 

| Knives, Scissors, Lawnmowers, 

: Shop and Garden Tools... 
“all cutting edges. 

Send for all the facts! 


M Our Free Book tells 


Send for FREE details -mail coupon below er postcard TODAY: 


| BELSAW SHARP- ALLCO., 702B Field Bldg. Kansas City, Mo. 64111 


No Obligation...No Salesman Will Cali 


* YES, [ ] BELSAW, 702B Field Bldg., Kansas City, Mo. 641M 
> please send me the FREE BOOK that gives full details. 


i Name ое Print 


№ 
© Address 
* 


© City State Zip. P 
USZIYXEINEEREREEREEEEEREREERREEEEEXEE 


MAY 1981 | 181 


м" lg 1 EXTRA CASH 


"Ag P." WITH A STRUCK-KIT 
nf CRAWLER TRACTOR 


Моге efficient dozer power and high maneuverability 
. ™. for larger gardens, snow removal, complete land 
W scape projects. Up to 16 h.p. Over 30 attach- 

X» ments incl. all garden tools, dozer blade, — .^ 
ıı, hydraulic loader, backhoe. Factory direct, ~~ 
i savings. Unique, popular, EASILY TF. 
‚ ‚ ASSEMBLED KIT. Odd job and |"? tr. “ 
‚ « resale opportunities are great. EE 


STRUCK KIT, Dept. Р551 Cedarburg. WI 53012 
| Catalog showing Struck Tractor Kit construction & uses 
(specify Magnatrac or Mini-Dozer). — 75€. 

| Both catalogs — $1.00 | 
Plans for fabricating Struck Tractor (specify Magnatrac or 
Mini-Dozer) from local materials — $7.00. | 
Both plans — $10.00 (Refunded on any purchase). 


OW 


plifier and receiver. Let 
Global TV Electronics show 
you how to build a video 
system the family can enjoy. 
Our big (8x11 in.) book 

is loaded with installation 
details, plan descriptions, 
antenna aiming routines and 
signal strength maps. It tells 
everything and your satisfac- 
tion is guaranteed. Even if 
you want to build it all from 
scratch, we show complete kit 
and part sources and much 
more. Order today. 


It's easy. A backyard dish 
antenna like the one above 
lets you enjoy everything 
cable subscribers get —and 
more. Watch movies, sports, 
news, family and adult enter- 
tainment. Over 100 TV and 
radio services. 

Only 3 parts are needed, 
a dish antenna, LNA pream- 


GLOBAL TV ELECTRONICS 

P. 0. Box 219-A Maitland, Florida 32751 

Send $7.95 Today! Add $2.00 for 1st class (airmail) 

or call our 24 hour C.0.D. Rush order line (305) 862-5068 
Name 

Full Address 


PANELIZED DOMES 
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CYCLE SULKY “ом $259.55. 


SMALL SARS MOTORCYCLE*MOPEDe BICYCLE 


‘BROCHURE/PLAN | PACKAGE Ей. 00 ‘DEALER | INFO $5. 00 
VACATION OR YEAR-ROUND LIVING, ENERGY EFFICIENT. 
DESIGN YOUR OWN PLAN OR SELECT ONE OF OURS. 


-PRE-MANUFACTURED TRIANGULAR SECTIONS 
BOLT TOGETHER IN HOURS. 


WRITE FOR FREE FULL COLOR BROCHURE 


o ATURAL HABITAT DOMES CYCLE SULKY 52; 80х, 702 


South 10th Street Sheboygan, Wisconsin 53081 TAYLOR,MI. 48180 


Enjoy SATELLITE TV Now: 


= STAINED GLASS. 


Tu Learn al home in your spare time. We have taught 
x the art of Stained Glass from age 16 to 60. Our pro- 
| gram includes completely illustrated lessons - all 
Hl ]protesaional tools, interesting projects, and more. 
Everything needed to start you on your way lo suc- 
cess. You can earn big money working from your home or a studio, making 
new stained glass lamp shades, windows, jewelry, sun catchers and the re- 
storation of antique stained glass pu For information send $1.00 to: 
МА eig vatum d 


REGI FH MM M NE 
33 E. Main Street, Round Lake Park, illinols 80073 
| SOLAR HEATING 
PRODUCTS CATALOG 

uU Everything for ACTIVE and PASSIVE 

Pre se bare 
to-find gy savers. 64 pages, 15 sec- 
. $2.00 ppd. 


SOLAR COMPONENTS CORPORATION 
| Dept. P , P.O. Box 237 
Manchester, NH 03105 


MAKE $400 OR MORE | 


PER DAY 
FULL OR PART TIME 


| \NEW! ENERGY SAVING 


і LIQUID CERAMIC INSULATION 
1 DRIES AFTER IT'S APPLIED 


і 
John O'Berry made $800 clear іп 6 hours. i 
Laurence Sistrunk has many weeks when ii 
he clears more than $2000 a week in this i 
profitable Liquid Ceramic Insulation busi- 
ness. Mike Boyer landed a $46,000 job р 
his first week. With tha cost of energy i 
rising monthly, every house, every indus- 
try, commercial business, local, state or I 
government agency, becomes a high pro- i 
fit prospect. Ziebarth's Liquid Ceramic 
Insulation is easily applied by brush, |l 
roller or spray to almost any type build- j 
ing, almost any surface. It has stopped 
leaks on all types of roofs and walls. It ü 
cuts energy costs dramatically. It water- { 
proofs and qualifies for energy tax credit. 
It's no wonder that customers are writing if 
letters of recommendation about our pro- ў 
duct. Now you can become involved in а 
business where you will become impor- J 
tant to your community and make i 
money, lots of money. Fill in the coupon 
and we'll send you the full posta ij 


SEND TO: 


ZIEBARTH CORPORATION 
954 S. Hwy. 41, Inverness, F L32650 


MINIMUM INVESTMENT $1500. 


Name 


Address 


City State Zip 
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minnan GREAT OUTDOOR FUN. азаа 


SEARCH ELECTRONICALLY FOR ... gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. XD 
For your nearest dealer : Mr 
and free catalog 

ew CALL TOLL FREE 


ae 


1 ha Lb 6911 
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miren Sweet Home, OR ӨЙЫ REN DORMIT 

LOG SPLITTER! 
Siac... Only $49.95 plus $5 p. & h. for 

) adaptable cone, or $99.95 

m plus $8 ready-to-attach to hub of 

^ caror нот truck (specify vehicle ). Pa.— 

` send 6% sales tax. Free info —send stamped 
self addressed envelope. Good Products, 
Route 3 Box 88-A PS, Kutztown, Pa. 19530 


Splits 
EASIER & FASTERI 


Protect Your Life, Home, Business, Auto, etc. 


* Our catalog shows how. Install your own 
olorm systems and devices ond save $551. We 
on offer FREE write-in engineering service. 

Lowest Prices on Reliobio, , Wh- ee 


REE CATALOG 7775522 


~ SENSATIONAL, ALL-NEW NONPRISMATIC 


at MILE BINOCULARS 


IT'S A WONDERFUL 
alli. ind 


ч [1 
"A TM 


ONLY | 
©, must thrill and satisfy you in every 
| way ... of you pay nothing! 
THEY LAST! © | 


LENS COVERS AND SHOULDER 
STRAPS WITH EACH PAIR 


FOSTER TRENT proudly presents the 25th Jubilee Model of 
famous Powerhouse Binoculars. This Gigantic "SUPER 60" 
was created in Europe after years of extensive research. 


It's chock full of revolutionary new design ideas, such as 

Fluted Barrels for extra strength . . . Variable Focusin for limited quantity of our NEW DELUXE MODEL (по; 
smooth, pull in power — from 60 YARDS or 60 MILES A инан «/) is now available. It has all of the great 
Best of all, GIANT GOMM Objective lenses for massive isht features of the model described in this.ad PLUS Tinted 
gathering power, Youll get teri views even in mutty Lenses and a New Body Design. Only $2 more. Iti ou 
: ү W, any d | | | OWN LM 
binoculars at rock-bottom cost. Model No. 195—- Only $2.98 Each! _ 


PERFECT FOR SPORT FANS , . . NATURE LOVER'S! 
GREAT FOR SECRET SURVEILLANCE!! 

The Giant 60MM Lenses pull in the thrilling action . . . even 
bo ш: bleachers. Study wild animals without disturbin 

m. Xu) thrilling vistas from 60 MILES AWAY. SE 
WITHOUT ING SEEN , . . it's fun to be your own detective. 
Study suspicious strangers from the privacy of your home. 
Is it any wonder that over 2 MILLION Powerhouse Binoculars 
have been sold to date? TRY THEM ON 30 DAY FREE HOME 
TRIAL! No Risk . No Obligation. Enjoy them for 1 full 
| month before deciding. If you're not 100% satisfied return 
them for a full, immediate refund. All orders md will 
lease act 


10 YEAR CONDITIONAL GUARANTEE 


These quality nonprismatic binoculars are ruggedly made and 
fully warranted against manufacturers defects for 10 full 


years. lf they should fail to operate properly anytime in 10. 

years, return with $1 to cover handling costs and they will 

be repaired or replaced free. Guarantee ends DECEMBER 
Li 


[] ONE BINOCULAR — $7.98 

Г] TWO BINOCULARS — $14 

[] THREE BINOCULARS — $19 

L] SPECIAL BINOCULAR CASE (CALF 
GRAINED VINYL) ONLY $2 EACH. 

[] DELUXE MODEL—No. 195—$9.98 


prag а BUG KILLER 


KILLS FLYING INSECTS 
Safe to 5 1 | M^ 


be shipped on a first come, first served basis. 
promptly for same day shipment. 


0N CONTACT 


What a pleasure it is to enjoy outdoor living in 
the summer without being tormented by pesky 
insects! Now you can really savor outdoor fun, 
swimming, gardening, cookouts, and even naps 
outside — free from stings and bites! Yes, you 


with this new ELECTRONIC BUG KILLER that 
| attracts insects having phototropic vision with an 
almost invisible blue light. As insects fly to this 


contact! 


100% SAFE TO USE! 


zx A д use around children or pets because it uses 

o dangerous chemicals or poisonous sprays or 
ИГ, aders i 
^//-grid. A few pennies keep it going all day and 
'// night—indoors or outside. This model is made. of 


ing antique Colonial Carriage Light. Hang severa! 
on your patio, in the yard, or in your home to be 
free of annoying insects! 


No. 4363—Electronic Bug Killer .. 


GUARANTEE SPEC IAL: Two for $27 95 


Я EPISCOPE PROJECTOR 


PRU PHOTOS. PRINTS COINS, LIVE INSE 
IN NATURAL COLOR & TRUE TO LIFE ACTION 
This new 1981 Episcope Projector projects di- 


jection bulb, and optical projection lens that 


Ж Ж He HC SPECIAL DELNE МИТ Ж Ж Ж Ж 


LEATHER. NAUGAHIDE. 
PLASTIC AND ALL 


u can have the most wonderful summer of your Ше 


V irresistable light, they are killed instantly оп 


This ELECTRONIC BUG KILLER is absolutely safe f 
Insects are killed by an pem 


rugged, high impact material, styled like a charm- 


lx 


rectly from snapshots, books, even solid ob- 
jects like coins, mineral specimens, etc. Fine 
reflector and mirror system, hi-intensity pro-§ 


QS enlaces images up to 16 feet square! Rugged 
two-tone body and base with cooling vents ande 


MADE 
2 PUSH 
Ж Е/ BUTTONS 
2 A> 6 USEFUL 
*/ M" DIALS 


Ae y 5FUNCTION 


First choice of thousands of Pilots and Artillery 
Officers in World War, This great precision- 
built CHRONOGRAPH is one of the world's most 
popular watches to this day. Built into it are 
multitudes of clever contraptions, special gears, 


f dials, hands, stop and go Push-Buttons. Wonder 
| of Swiss technology. Performs amazing calcu- 
| lations without pencil or paper. Measures dis- 


tances, Checks parking meters. Calculates 
production volume. Times all sports. It's both 
a regular watch and a stop watch too! 

No. 5009—Golden Computograph ......... $19.95 


SUPER AWL SEWS CANVAS. 


TOUGH MATERIALS! 4f 


Д SUPER AWL sews & repairs leather, 


naugahyde, canvas and all tough 
materials! Ideal for fixing Ж... ge, 
car roofs, tents, etc. Ha han. 


dle holds complete kit: 21 1000103, 
wrench, comes with 30 ft. spool of 
tough waxed thread. 


No. 5029—Super Awl .........................24.98 
No. 5030—Extra 25 yd. skein of thread $1.29 


gm mc eee иш иш ни ша шаша 

Foster-Trexrt « 

Hl 2345 Post Road, Dept. 555E, Larchmont, N.Y. 10538 B 

i RUSH the itéms ordered below on 30 DAY TRIAL — complete [| 
g сша GUARANTEED or my money back promply (except ü 


ostage & handling). My payment is enclosed including 
t or postage & Là. (Sorry! No С.0.0) 125 


i 
i || 
Й lj 
| i 
A SHIPPING & HANDLING 1 
В N.Y.5. Customers MUST add. Sales Tax ў 
i Total Enclosed D 
i { рава о use Street Address and Apt. No. for FASTER U.P.S. i 
elivery! 
Mamt M 
Û a й 


Hb — mmn m — 2:2 MI 
mA иш шш кш иш иш иш шш шш шш иш иш 
NOTICE: Visa and Master Charge card holders may call 
their order from 9 AM to 5 PM Eastern Standard Time. Call 
E 914-834-7370. Sorry, we cannot accept Collect Calls, 


" 


d VISA No. 
C MASTER CHARGE No. 


Expiration Date Interbank No. 


110 VOLT A.C. ‘GENERATORS 


BUILD YOUR OWN 60 cycles, 3000 watts, Wt. 27 pounds, 5"x10" Fa 


TUCK ا ر‎ 
, CHAL ЁТ! 


DREAN MEST 
LO EATION £5 ENT 


belt driven from car or еке D nn T.V. АП 
power tools. Over 17,000 


in service. This is ear 30th 

year. Guaranteed 6 months, $189.00 Our X1200-watt 
nerator needs no battery. Special Price $179.00. 
d $7.50 for postage & i handling. pe per. unit, 


Box 7160PS, 2821 Mays, га, ا‎ ТХ 79109 
806 /352-2761 


FOR 
ER 


HU ME 
CABIN 


ОВ 
FOR 


AMAZINGLY EASY AND 
ECONOMICAL TO BUILD 


SAVE 857. 


GOVT SURPLUS спа NEW EQUIP'T 
Powerful Battery Motor 50066628 


BUILD MOTORITED BICTCLE, ELECTRIC CAR, ITC. 


534.95 


= [ITEM #1066) = - Mew, Foctory Surplus. 
Motorize bicycles, scooters, children’s autos. 
Drive pumps. tools, compressors, Operate on 
24-VDC, 2400-RPM or 3é-VDC, 3500-RPM 
1/ 2-HP. High torque. Shaft diam., 3/4", Range 
mig. 6" diam. Motor 3-1/2" diam. x 9°" long incl. 
shaft. Shpg. 13 lbs. Normal Retail Over $100.00 


WED LFEATING CABLE 
CIAD MOTORS WINCHES 
PEED ШЕСЕ PUMPE 
LEPRE ORS TELEPIHCNTS 
POWIE PLANTE BINOCULARS 
HYDORAULTCS FUECTEONICE 
&uBvITINMC INST S 
черин 


SURPLUS CENTER БЕЙ" 77:5: 


LOWEST PRICES OW 


build your own | 
TRACKING SOLAR 
CONCENTRATOR 
in your home workshop 
with common material 

20, 000Btu. high temp. 

even in sub-zero weather 
for about $800. detailed 
manual $37. brochure $2 
TETON ENGINEERING Inc. 
pob 2001, Pocatello Id. 83201 


DAHLCO 
Dept. PS31 


STAINED 
GLASS 


Send 50* forfascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 


Only $17.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER. MASS. 02339 


ds SiN YOUR 
AGS тақ JO 


tne SHOPPING 


—— Li 
CATALOG 


SURPLUS CENTER | 


in our 
9 TION OF U.S. PATENTS 


Volle d 
ANT OTHERS 


CLASSIFIED OPPORTUNITY 


. SAVE MONEY 


Assemble our Mansize ПАН! Сй | 

Crawler Tractor Kit, Buy factory- 

direct. Catalog of Kit 

construction and uses -75€. 

"Build-it-yourself" Plans — 

$7.00 (refunded on any 
purchase). 

Cedarburg, WI 53012 


STICK ЕМ UP, AMERICA! 


Our headline might be funny except that it describes our 
energy situation so well. Our patent file searches prove 
we can break our slave 
amite new book entitled “FR 


to the m Proof is 
ENERGY: A 


COLLEC- 
PATENTS”. (NOT solar or wind energy). For full 


details, send your name, address, zip code: 


THE FREE ENERGY PRESS Dept. PS-5 
P.O. Box 22469, Robbinsdale, Minnesota 55422 


7 AUTOMOBILES 


| SUPER GLOSS, SPACE AGE POLISH: 
Easy application, on Cars, Boats, Planes: 
Restores Color and Shine; Super 3 year 
Warranty; 16 oz bottle, enough for 3 
cars; Guaranteed: $11.95 ppd. Also 
VINYL SUPER GLOSS: 12 oz. Spray 
Bottle $6.50 ppd. Dick's Handyman 
Service, Box 63-psl, Gatlinburg, TN 
37738. 


SECRETS OF FANTASTIC GAS ECON- 
OMYII - Details FREE! - Avtek, Box 
5202-L5, Rockford, Illinois 61125. 


` PROFESSIONAL Manual, 103 pages, 
Buying, Trading, Financing, Leasing. 
$7.95. Satisfaction Guaranteed! Aleen 
Enterprises, Drawer 435-PS, Pfaíftown, 
N.C. 27040. 


PROPANE /Gasoline Dual-Fuel con- 
version Manual $5.00, Manufacturer- 
| Direct Kit $295, Pro-Power, 1901 Mor- 
ena Blvd., San Diego, CA 9211 LO. 


| NEW Carburetor Book. 100 p MPG 
carburetors, Free information, Carbu, 
| Route 1А, Hitchcock, SD 57348. 


| SECRET 200 MPG Carburetor 
vealed! MPG-PS581, 
dusky, OH 44870, — 


WATER Injection - | - Build E Easily, 


Re- 
Box 2133, San- 


In- 
expensively! Free Details - sase, U&I, 
Box 4873-P55, Boise, ID 83704, 


= 


MILEAGE INCREASES TO 50 % I For- 
get gimmicks — in two hours convert 
V-8's to V-6's or V-4's, Details $2.00. 
iDason Industries, 6417 Carrollton, In- 
|dianapolis, IN 46220. 


INSTALL DIESEL GET 30 MPG, Car, 

pickup or RV. Overlooked source avail- 
lable American diesels, 6 cylinder 550 
Ibs reasonable. Details $14.95. 
Leibert's, Rt. 4, Box 70, Walla Walla, 
WA 99362, 
AUTOMOBILE RE-TUNING FOR MAX- 
IMIZED ECONOMY. Details FREEI 
'Techneering, Box 12191CC, Norfolk, 
VA 23502. 


TRUE or False? 50 MPG carburetors. 
Box 206- 8, Berea, KY 40403. 


——— Ma 


ULTIMATE MPG FUEL SYSTEM Atom- | 


ize and Vaporizes gasoline 1000% + 
М PG increase possible, Details, Draw- 
ings $10.00, NSM, P.O. Box 319, Horn- 
brook, CA 96044. 

SAVE GASOLINE, USE WATER IN- 
JECTION For MORE POWER And 
MLEAGE. Send $4.00 For Plans, Ward 
Energy Corp.. Box 9126, Colorado 
Bprings, CO 80232. 


164 | POPULAR SCIENCE 


CHEVY VEGA OWNERS! "QUENCH" 
Head gives super gas mileage! Bolt on! 
Guaranteed! Write for free catalog of 
Vega TDD improving products! 
ECON-O-MOD, 05E Production, 
Oceanside, CA 92054. (714) 433-1532. 


^ ALTERN ATOR Generator Rebuildi ng 
Book, Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV i 89128. 


CORVAIR PARTS - 300 page illus- 
trated catalog: $3.50. CLARK'S COR- 


ТА ELECTRIC VEHICLES 


KING ELECTRIC VEHICLES offers 
Conversion Kits. Complete system test- 
ed; reasonably priced: ideal. MOTORS 
AVAILABLE SEPARATELY. Mail $2.00 
for Information Packet; $9.00 for De- 
tailed Packet: K.E.V., Box 514, East 
Syracuse, NY 13057. 


CONVERT YOUR САН TO ALL 
ELECTRIC. Complete Plans include easy 


to follow instructions, diagrams, pic- VAIR PARTS, INC., SHELBURNE, MA 
tures, $15.00. Ehrlich Electric Саг | 01370. _ | 
Company, 1230 South Saviers Road, MILEAGE INCREASED 10 TO 50%. 


Oxnard, CA 93033, California residents 
add 6 = 


FULLY-ENGINEERED 


ELECTRIC CAR CONVERSIONS 


Copyrighted Publication $3.05, BETTER 
MILEAGE, Box 1006, Mena, AR 71953. 


к А 


STOP THEFT! Total Protection for 
ALL VEHICLES. Alarm Kit installed in 
minutes. FULL 10 YEAR WARRANTY! 
Only $29.95 postpaid. GUARANTEED! 


the 80's TOP-PERFORMANCE EVs Devil Dog, Box 2616-P, Bismarck, ND 
from cars of the 60's and 70's 58502. 
ANTIQUE Ford Parts, Restoration 


Supplies, Catalog $2.00. Mark, Layton, 
NJ 07851. 


` BESTOS Gasoline Supply for Car, 
Boat, Mower. Easy Installation. Details 
51.00, Bestos, Box 612, Oconomowoc, 
WI 53066. 


3 


GUIDEBOOK provides full data & | 
-- plans (for опу car). With step-by- 
Step worksheets fo maximize your 
мы, нч араша range or mi kwh. 
Detailed SUPPLEMENTS азо for 


AUTO TRAILERS & 
CAMPERS 


`, Beetle, . . Chevette, . Civic, 
HIGH RANGE or HIGH SPEED |. Daun 2. ar, Pat, 
14-day exom, money-bock guarantee. Order yours at no risk, today. 
‚- GUIDEBOOK $14.50 — BOOK & 1 SUP, 518. BOOK & 3 SUP. 524 
ЗЕ Vehicles, Вох 19409-AC. Son Diego, CA 92119 
Or phone (714) 448-3725, VISA or MC, for Next Мой Return 


2 AUTO SUPPLIES & 
EQUIPMENT 


SAVE MONEY! Tires, Custom Wheels, 
Auto Accessories - Buy Direct And 
Save. Send $2.00 For Catalog. Tyres 
International, 619 Е, Tallmadge Ave., 
Akron, Ohio 44310, 


ALL purpose fire extinguisher 23 
lb, U.L. rated A.B.C. Dept. of Trana 
portation approved, Every auto should 
have one, $29.50 each. 5 & T Indus- 
tries, Inc. 2306 NE Glisan, Portland, 
Oregon 97232. 


FUEL LINE M MAGNETS 
As seen on T.V, Complete kit $12.95 
Full instructions, P.O. Box 205, Jop- 
patowne, MD 21085. 


—— 


PORTABLE smoke and fire alarm for 
use in travel trailers, motor homes, ho- 
tels, motels, cabins, recommended for 
travelers safety $29.95 each. 5 & T 
Industries, Inc., 2306 NE Glisan, Fort- 
land, Oregon 97232. 


CAMPER /TRAILER KITS - PLANS - 
Fifth Wheels - Vans - Covers - Motor- 
homes - Simple construction - Save! 
Catalog $1.00, GLEN-L R-V'S, 9152 PS 
Rosecrans, Bellflower, CA 90706, 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


GO-KARTS, Factory Direct with all 
welding done. Ranging from $495.95 to 
$179.95. Send $1.00 for catalog: 
schmieder Motors, RD #1, Doylestown, 
PA 18901. 


BUILD AN ELECTRIC REAR DRIVE 
SYSTEM FOR YOUR BIKE. Send 
stamped self addressed envelope for de- 
tails. MER, 
9740 


O, Box 5113, Eugene, OR | 


Easy to Bulld PLANG 


MINI BIK 
THREE WHEELER 


MINI VEHICLES PLANS 
Dept. A, Chaty, N.Y. 12921 


AVIATION 


AIRCRAFT Kits, Components Infor- 
ене: 515.00. Nation, PS, Fairfield, IL 
62831. 


. ONE-MAN JET HELICOPTER — Easy, 
inexpensive to build! Uses er ga 
Detailed, illustrated plan 

OPTER EXPERIMENTER'S 
HANDBOOK — $5.00. Both — $11.00. 
Helicraft, Box  16488-A, Baltimore, 
Maryland 21217. 


SPACE SHUTTLE POSTER, 30 x 42, 
Color, $5.00. Sunshine Company, P. 
Box 1055, Palm Bay, Florida 32905. 


BOOMERANGS — INCREDIBLE RE- 
TURNI You can do it, Exciting! Order 
your FREE catalog today. Boomerang- 
Man, 312 Park, Monroe, LA 71201 


AIRCRAFT KITS 


Com piete | Detailed Plans 
"uel | 


Pi 25. 


CATALOG =$5.09 iiano app ti 


seno to. LIGHT FLIGHT PRO. 


pi Cir РО. Вох 19828 s Houston, Texas 77024 


ЖЕТ PROPULSION SYSTEM 
Build your own hot gas genera- 
tor that propels you approxi- 

20 mately 85 feet high at 60 MPH! 

ı Send $10.98 for info-pack to: 

| PROPULSION 

| P.O. Box 2624 

Arlington, Va. 22202 


HOVERCRAFT 
3VERCRAFT Plans, Catalog $1.00. 


ersal Hovercraft, Box 281, Cor- 


„ IL 61242. 


"RO-CAR Amazing Hovercraft built 
ly with ordinary tools, Lawnmower 
ne powered, Carries one man plus. 
i over land/snow water. Complete 
s and booklet, $9.95, Aero-Projects, 
5118PS, Clinton, NJ 08809. 


ARTLETT Flying Saucer, Complete 
$3.00. 


18 / {Supply Sources: Write: 
û Bartlett, P.O, Box 156-S, Silver- 
be WA 98383, 


ASTRONAUTICS 


UPPORT THE SPACE PROGRAM 
iper Sticker, $2 ppd, Stafford, 3250 
es pre Victoria, В.С, Canada. 


JOVATM FLYING SAUCER DETEC- 
4 Build from inexpensive hardware 
‘ parts $2.00 includes complete 
15, postage and SKY WATCH mem- 
ihip. NovaTM, 263 Cardinal, Mill 
ley, CA 94941 
MTIGRAVITY 
э Brochure, RDA, Box 
d, NC 28025. 


Propulsion Devise. 
873-N, Con- 


GRAVITY 


j LEVITATION 
gases or exotic fuels. "D 


, Schematics, 
тсе charts & more in PRIMER VOL. 105 Bx10 mimeo 


er GUARANTEED! VISA/MC add $5. FORIEGN ADD 
TECHNOLOGY, Box 132-A, Eureka 


BOATS, INBOARD & 
OUTBOARD MOTORS 


IND SURFING / Boardsailing, 288 page 
ole Complete guide for theory, learn- 
I racing, tricks, hardware, 300 illus- 
tions, $7.95. Bay Windsurfing, Box 
'6-A, Menlo Park, CA 94025 


EVINRUDE 1980 Bargains ,. aii sizes 

. $1.00 handling . . Scott-McCulloch 
rris . . Electra Marine, 610 Merrick 
vad, Lynbrook, NY 11563. 


BOAT KITS—27 Trailerable models 
-POWER and SAIL - 11' - 30', Molded 
"erglass hulls and decks come factory 
assembled - you install factory supplied 
terior, Save half factory-built cost. No 
-perience required, FREE 45 page Cata- 
€. Luger, Dept. AC-81, 3800 West 
ighway 13, Burnsville, MN 55337. 
112) 890- 3000. 


abla for oniy $10.00 or 
rg Mio deci tn 


| "WAGNER V Енлик МАНЕ 


| 3700 ico Bivd., H 
or phone 504/340-922 1 ane dor Warten Warren 
Serving The Marine Industry For Over 40 Years 


AT PLANS - FRAME KITS - PATTERNS - 
werboats - Sailboats - Outboards - Canoes - 
yaks - Rowboats - Duckboats - Houseboats - 
nabouts - Dories - Workboats - Fishing Boats 
to 49’ - Construct In - Plywood - Cold Molded 
'ood/Epoxy = Fiberglass - Steel. Lowest cost, 
thest quality! Easy, proven methods include 
fructions especially for amateurs. Mo lofting! 
IPPLIES - Fastenings - Fiberglass - Resins - 
ues - Spars - Books - Trailer Plans. HUGE 
M-page catalog - $2.00 - Includes FREE 
JOATBUILDING SUPPLIES” brochure. 
LEN-L Marine, 9152 Rosecrans, Dept. SP, 
liiflower, CA 90706. 


| print 56.95. Zamis Engineering, 


CLASSIFIED ADS $6.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per line. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for July issue (on Sale June 15) is April 
28. Send orders to Mary C. Ansbro, Classified Adv. Director, 
Popular Science, 380 Madison Ave., New York, NY 10017. 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - World's 
largest catalog - 300 Designs - 8'/80' - PI - 
Fiberglass - Steel - POWERBOATS - Inboards - 
Outboards - Cruisers - Sportfishers - Hydro- 
planes - Runabouts - (KAYAKS CANOES - 
Large Selection) - SAILBOATS - Daysailers - 
Trailersailers - Multihulls - Motor Sailers - FIBER- 
GLASS - Cloth - Resins - Foam - C-Flex - CAT- 
ALOG $2.00 - "Includes FREE Materials Bro- 
chure - Hardware - Fastenings - Equipment - 
Riggingsails - Glue - Etc." - (Book "AMATEUR 
BOATBUILDING" = In - Fiberglass - Plywood - 
Epoxy/Wood Saturation Technique - $6.00). 


CLARKCRAFT 
16-S Aqua Lane, Tonawanda, NY 14150 


11 DO-IT-YOURSELF 


ZAPI Magnetize Your Screwdrivers. 
Simple, Inexpensive. Instructions $2.00. 


| Neal, Box 25748, Tamarac, FL 33320. 


HEAT EXCHANGER easily made from 
readily available material. Instructions 
5.00. Pleiade a P.O, Box 90, 
Hillsdale, MI 49242 


SCRAMBLED TELEVISION SECRETS! 
Manual includes theory, circuits, de- 
coder dealers: $14.95. Kits available. 
Information package: $2.00. ABEX, P 
Box: 26601-PS, San Francisco, CA 
94126. 


NOW! You can repair your 
mower yourself! Details: Repairs Un- 
limited, Box 30-PSMA, Commack, New 
York 11725. 


SHRINK TUBING Versatile 8 


Lawn- 


ft, as- 
sortment in popular sizes for home re- 
pairs & projecta. $3.75 ppd. FLEXIBLE 
SHRINK, P.O, Box 128, Harleysville, 
PA 19438, 


HYDRAULIC RAM WATER PUMP 
Plans and instructions to build, install 
$8.05, Dantonio, 2920 Maria Drive, 
Redding, CA 96003. 


ROBOT DESIGN BREAKTHROUGH, 
Easily Built, Untrappable, Controlled 
with 4 Bit Input, Microprocessor Adapt- 
able, Complete Plans with 24x36 B351 


First 
43551 


SATELLITE ANTENNA, build for less 
than $125.00. Illustrated manual 
$15.00. Full Seale plans $15.00. Both 
$20.00, Information 52.00, Satellite 
Innovations, Box 356M, St. Cloud, 
Florida 32769. 


FOOL CHEMICALS س‎ No Nonsense 
Purchase and Application Guide $3.00. 
Aquatech, Box 187, Midland, MI 48640. 


ELECTROPLATING, Complete Text- 
book, All Metals, Electroplate Metallic / 
Nonmetallic Items, $9.95, Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905, 


ION GENERATORS, Outperform $200 
Models, Kit $64.50, Complete $79.50. 
Professional Ionizers, 204 N. Hydraulic, 
Wichita, KS 67214. 


"PROFESSIONAL" 
PROJECTION TV - 
By Cheap Imitations" - ‘Build 
Best!" - Simple Construction! - FREE 
Information! - 
more St., Throop, PA 18512 


Street PS, Perrysburg, 


“Don't Be Fooled 


SAVE YOURSELF and your property | 


from burglaries. Info, write: Jack Fisher 
(2-С C), Box 522174, Miami, FL 33152. 


——— M — 


^ SPEAKER SYSTEMS AT HALF PRICE. 


Info, Write: Jack Fisher Box 


522174, Miami, FL 331 ‚92. 


MAGNETIC LEVITATION techniques 
for building magnetic bearings, etc. 
$10.00, Draco Enterprises, Box 1814, 
Stillwater, OR 74074, 


(2-C), 


GIANT SCREEN | 
The | 
POLI-VISIOMN, 168R Dun- | 


PROJECTION TV . convert your 
TV to project 7 Foot Picture... Re- 
sults equal to $2,500 projector . 
Total cost less than $20.00. PLANS & 
LENS $16.00, Illustrated information 
FREE. Macrocomai, Washington Cross- 
ing, PA 18977, MC,;Visa 215-736- 
3979. 


LASER HANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts, Send $4.00 to: Famco, 
Dept. PS, Box 1902, Rochester NH 


FREE CATALOG of Formulas, 
remedies, plans, Methods and Instruc- 
tions, Send to: Nile, Box 3520, Nashua, 
NH 03081. 

EASY to make charcoal starter, Keep 
hands clean. Start  briquets rapidly 
without fluid or electric starter. In- 
structions $2.00, ECAFTAC, Р.О. Box 
513, Austin, TX 78767. 


SOLAR WATER HEATING. Inexpen- 
sive system, Build for under $500.00. 
Plans, instructions, Material list $14.95. 
Stan Allen, 1089 N. Cobb, Porterville, 
CA 93257. 


Eee BRUSHES 


REMOVE DANGEROUS 
" CREOSOTE. GET FULL 


Ее 


tips, 


CHIMNEY DRAFT. KEEP IT 


SAFE! LITERATURE, PRICES 
-25c (NO STAMPS). LANDERS 
(0. DEPT 2T, 429 
MEMORIAL AVE, WEST 
SPRINGFIELD, MA. 01083. 


LASER OR MASER PISTOL — Complete 
` Plans for Build- 
ing—$3.00 eacn 
INVISIBLE FORCE 
FIELD—$2.00. MOON 
MAN ROBOT—$2.00 
SOUND LASER $2.0 
lon Aeronautical Lift System $5. 
Real Ruby Crystal '4"x2" for HI 
High ‘Power COs Laser .............. „15 
Catalog of super Science Projects—/5¢. 

JACK FORD SCIENCE PROJECTS 

PO Box 948A, Duluth, GA 30136 


GREAT SAUSAGE RECIPES 


227 page illustrated book explains 
sausage making plus home curing 
and smoking of meat, fowl and fish. 
Over 100 reci 
and BUDE) catalog has more infor- 
mation. For yours, send to: 

The SAUSAGE MAKER Dept. 12 
177 Military Rd. Buffalo, М.Ү. 14207 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 
plans and instructions, plus details on safe 
hydrogen storage and generating hydrogen 
FREE! Complete package: only $10.00 

RESEARCH & DEVELOPMENT 

Post Office Box 873 
Concord, North Carolina 28025 


| of television directly 


pes. Free equipment [ 


atellite TV 
Sick of FOR THE HOME 
‘Network TV? p 1 


Our receiver lets you | 
get over 75 channels E 


from earth-orbiting ca- 
ble TV satellites!: 
HBO, Showtime, su- 
per stations, sports 
and movies. 


We don't just 
sell information! 


From offshore oil 
rigs, data links to 
hotels and back- | 
yard installations, 
we wrote the book. 


We Manufacture 
Hardware! 


Constantly updated, our 94 Page technical | 
information book and catalog gives you all | 
the facts. inexpensive dishes, feeds, tele- 
metry software, kits and more. Recommend- 


ed reading by NASA, The Office | 
of Consumer Affairs and quality 
companies like Rockwell/ | 
Collins. g^ hd 95 today! 


Mn "t 0.0 D. one 


RSPACECOAST. 


M 


F 


a ] 


ү ag RESEARCH CORPORATION 


P. О. Box 442-B, Altamonte Spgs, FL 32701 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser og —— e 
Methane Fuel (400 pages) M S 
Hydrogen Generator/Hydrogen Car. . 

Propane/Gasoline Auto Conversion . 

MHD Electrical Generator .......... "а 
Low-Cost/One-Man Hovercraft....... 
| Easy-to-Build X-Ray Machine ........ 
Solid State LaSêf ................. ; 
Visible-Red He-Ne Laser . Ў 
25 KV TESA CON .................. 
Computerized Electronic Robot ...... 


MONEY-BACK GUARANTEE 
— CATALOG $1.00 — 
RESEARCH & DEVELOPMENT 


Post Office Box 873 
Concord, North Carolina 28025 


Se 


— 


BOR OR ee аии йа «т 


Omcmmo-ooomnm 
3888352383383 


тый 


^ AMAZING < 


SCIENTIFIC and ELECTRONIC 
~~ DEVICES Lae 
PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ting. burning. cloud writing, holography and | 
special effects. NUCLEAR particle accelerators | 
and detectors. PLASMA, ION, HIGH VOLTAGE, | 
HIGH FREQUENCY TESLA COILS and LIGHT- | 
NING generators. TRANSMITTERS and CON- 
Miss devices for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA- 
SONICS, ULTRASONICS, ENERGY, CHEMICAL 


and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 for catalog of plans, kits and 
completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mfg.. cost, specifications, on 
meat alternate sources of energy - 
Pius Catalog of Piana avaliable for 
do-it-yourselfers. —$4.00 

Energy Service 

14A Hughey St., Nashua, NH 03060 


MAY 1981 | 188 


pick up. Complete details prone 


satellite TV information, & v 
service and discount Я. eu i 
Send $1.25 for postage км, ЕС" 
lo: TIGER TENNAS =: 

P. O. Box 561 


t 


ге the highest spec S 
ish in the world 419b gain! We | 
t. Immediate delivery or you 


BIG SCREEN TV $499! 


Brilliant 4-foot picture 
from your own TV. Guar- 
== — anteed! 60-day free trial. 
m Free 10-page brochure 
from 
VSR, 433 Airport Blvd, 
Suite 419PS, 
Burlingame CA 94010 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, lo 
and high powered lasers, micro-mini- voice 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de 

icas, scientific personal protection items, 


-- "LASERS UNLIMITED 


ж: plans and parts so 
e RUBY LASER RAY GUN .............. ма 00 
е CO2 LASER FOR BURNING/CUTTING. .... $15.00 


e BEGINNERS LASER VISIBLE RED and IR . . $10.00 


e LASER PISTOL and RIFLE ............. $10.00 
e VISIBLE RED LASER LIGHTGUN......... $ 7.00 
e MULTI COLOR LASERS .............. 15.00 
e LASER LIGHT SHOWS ............... $12.00 


© LISTING OF LASER BOOKS & COMPANIES $ 7.00 


LASERS UNLIMITED 
Dept. L1, Box 716, Amherst, N. H. 03031 


PUMP 
DRAIN « IRRIGATE r 
CIRCULATE + SPRAY ii 


Heavy-duty rustproof ball- 
bearingpump.Stainiess Fle 

shaft.1 HP1200GPH 60' high Was 

lor 3000 GPH 25'well.5200 GPH тах. 114” in. 
1"out.Beltor direct drive.Use 44 HP or larger. 
Money back guarantee Add $2 pstge & hnding$21.95 
LABAWCO Box 35,Belle Mead,N.J. 08502 


12 HOME CRAFTSMAN 


PROFITABLE SECOND INCOME. Make 
beautiful, small, utility bandsaw boxes 
from common lumber, High demand in 
gift and stationery stores, craft fairs. 
Illustrated instruction booklet for 10 
proven original designs, $6.00, Box- 
. C, Box 20, Clarendon Hills, 


1400 CATALOGS listed and described, 
Sources for everything  imaginable. 
$4.00. Masterlog, Box 879-A, Fairfax, 
CA 94930. 


MAGNETIC-BACKED basswood glue- 
ing pads adhere to metal bar, pipe and 
"C" clamps, Prevent maring your proj- 
ect. Four pair $2.75. Magnet Products, 
908 Oakdale Avenue, West St. Paul, 
Minnesota 55118, 


_ "FREE" Industrial Buyers Catalog for 
Home Craftsmen, Buy at same Low 

ces as large Industrial Plants, Turn- 
ey, 36-SA Letchworth Street, Buffalo, 
NY 14213. 


“GETTING Started in Stained Glass” 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


FURNITURE KITS. Build rockers, 
sofas, chairs. $1.00 info. Barnes Fur- 
d Box 13058, Edwardsville, KS 


13 TOOLS & MACHINERY 
WOODWORKERS — SUPPORTABLE 
offers increased safety, accuracy, con- 
venience, when sliding large materials 
off shop tools onto SUPPORTABHBLE'S 
ten wide rollers. Info, $1.00, Turning- 


point Mfg., Dept, Cl, Davenport, ND 
58021, 


LATHES — Unimat — Maximat — 
Sherline — Machinex, Catalo 
Shop Supplies $1.00. Campbell, 
Selma Road, Springfield, OH 45505. 


MACHINIST'S WALL CHART. Just in- 
troduced. Makes all other reference 
charts obsolete. Combines U.S. threads 
with tapping and clearance drills, Eng- 
lish threads, inch decimal equivalents 
and drill sizes, U.S, pipe threads, other 
useful data on 24x37 oil-resistant chart, 
Write for information, Chester River 
Machine Tool Company, Drawer 119B1 
Chestertown, Maryland 21620. 


4" METAL Cutting Lathe $76.25, 
Таш... 15048 Proctor, Industry, СА 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature, Pyramid Products, 
Dept, M, 3736 South Tth Avenue, Phoe- 
nix, AZ 85041, 


14 ENGINES & MOTORS 


ENGINES 1.5-5HP, For Bikes, Hob- 
bies, Planes, Boats, Tremendous Sav- 
ings, Factory liquidation-Catalog $1.00. 
Horner's Sales, RR 2, Box 9, Beecher, 
IL 60401. 


KOHLER - Sachs. CCW, Bosch, Skir- 
oule parts distributor. Many surplus 
parts. Growth Products, Inc., 124 Lake 
St., Crystal, MI 48818. 517-235-4294. 


15A ENERGY SAVING 


ELECTRIC Water Heater 
Switch. Save Energy by regulating elec- 
tric water heater operating time, 40 
amp 240 volt D.P.S.T. $27.80 ea. plus 
i 00 freight. Myers Supply Company, 

3, Box 110, Cookeville, TN 
38501. 


MAKE Easy Money, Free Details, Box 
262, Dept 2A, Oldsmar, FL 33557, 


GUARANTEED Energy Saving Meth- 
ods. Details $2.00 S.a.s.e. Energy -A, 
Р.О. Box 525, Clarkston, WA 99403. 


SAVE—reduce Energy Bill 50%. 
Book $5.00, DPD Enterprizes, Box 107, 
Fords, NJ 08863. 


SAVE ENERGY. Illustrated Home 
Weatherization Booklet. Hundreds Sat- 
isfied $4.95, BJE Enterprises, P.O, Box 
2302, Coeur D'Alene, ID 83814. 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal, Details $5.00, 
Arnesco, Box 1061-PS, Woodland Hills, 
CA 91365, 


ENERGY saving fans. Residential and 
commercial, P.O. Box 06766, Ft. Myers, 
FL 33906. 


GENERATE ELECTRICITY with un- 
modifled induction (washer type) mo- 
tor, Reverse electric meter, 
gal! Instructions $3.95, Е. 
3572, Shawnee Mission, KS 66203. 


NEW - Ground Coil - Proven cheap- 
est whole house heating and cooling. 
Any climate. Plans $10.00, R. Petry, 
Box 285C, Stanchfield, MN 55080. 


SAVE ENERGY, WATER and MONEY 
with patented Moby Dike watersaving 
toilet dams (Popular Science August 
1977) and FREE shower insert. $7.00. 
Moon Watersaver, Inc., P. O. Box 642P, 
Hillsborough, NC 27218. 


ENERGY SAVING $200" 
CALIFORNIA HOT TUB 
TED-SOFTLII 


EASY TO BUILD 


CALTUBS BOX Salo SU SUNNYVALE, CA 94087 


15B ALTERNATE ENERGY 


BUILD automatic hot-air '"Solar-Flo" 
Furnace with storage for $300.00. Plans 


$5.00. Southeastern Solar Products, 
2180 Independence Road, Winston- 
Salem, N. C. 27106, 


SLASH HEATING BILLS- Completely 
detailed, uniquely arranged alternate 
energy system diagrams. Famous 81/4" 
x 10" “Modeler” shows over 300 do- 
it-yourself systems. Send $12.00 to: In- 
dependency, Box 26, Big Rapids, Mich- 
igan 49307. 


SOLAR Heat Saves! Effective simple, 
plans $5.95. Alta Pet, enara] Delivery, 
Hardeville, Alberta TOK 1A0 


SOLAR Home That Works. Send 
stamped envelope for Free Brochure. 
Judron Associates, Box 1200, Conway, 
NH 03818. 


GO SOLARI IH show you how. FREE 
DETAILS! Baes-2, 909 Eagle, Kings- 
ford, Michigan 49801, 


RUM BIG GENERATORS, Compres- 
sors, Log Splitters, etc, Just drive your 
car on this simple device, Good op- 
portunity, don't wait. Plans only $5.00. 
Envirotech Engineering, P.O, Box 93, 


HYDROGEN! - ACETYLENE! Super 
fuels, Complete directions, home manu- 
facture. No special equipment needed. 
Hydrogen - $2.00, Acetylene - $2.00, 
Horizon Enterprises, Box 3334, Enfield, 
Connecticut 06082. 


Extract energy from permanent 
magnets. cosmic radiation and space- 
time! Plans, diagrams specifications 
and formerly secret information. 
time. anywhere! Satisfaction 
Only: $15.00 


| First 
guaranteed | | | 
RESEARCH & DEVELOPMENT 
PO. Box 873 
Concord. NC 28025 


17 BURGLAR/FIRE ALARMS 


WHY BE ROBBED? Simple, effective 
alarm systems built from common 
household products, Instructions, plans 
$5.00, P.O. Box 2383, Cedar Rapids, 
IA 52406. 


CONTROVERSIAL NEW BOOK - De- 
tails How Residential Burglars Operate, 
BYPASS ALARMS, MUCH MORE! Send 
$2.00 For DETAILED INFORMATION - 
BG Marketing, Box 77010, Dept. PS, 
seattle, WA 98133. 


QUALITY  Burglar/Fire Alarm Sys- 
tems & Accessories for Home and 
Office. LOW PRICES - Catalog 7T5c. RAM 
SECURITY SYSTEMS, P.O. Box 168, 
Oaklawn, IL 60454. 


21 HOBBIES / COLLECTIONS 
COLLECT Military Medals. List 50c. 
Vernon. Box 387PS, Baldwin, NY 11510. 


GROW AND COLLECT GIANT Crystals! 
Free brochures. Crystocraft Company, 


ana 47630. 


25 FORMULAS, PLANS 


20,000 MONEYMAKING FORMULAS! 
CATALOG - $2.00 - REFUNDABLE! 
GWAG, Box 193, Brookfield, WI 53005. 


PENNY FORMULAS, 1,000. Easily 


Prepared Product Formulas. Send 
$10.00 to: Nile, Box 3520, Nashua, 
NH 03061, 


26 SCIENCE & CHEMISTRY 


CHEMICALS Laboratory Mining Ap- 
paratus Catalog $1.00, The Chemical 
Shed, P.O, Box 748, San Bernardino, 
CA 92402, 


GRAVITY theory. VHS videocassette 
$29.95. Kierein, 4377 Carter, Boulder, 
CO 80301. 


INSTANTLY change length, volume, 
velocity, energy in shop, school, la- 
boratory. Metric converter $1.95 + 
35c postage. Science Adventure, P.O. 
Box 11860, Winston-Salem, NC 27106. 


LASER PARTS & PLANS CAT, $2.00 


FIVE LASER PLANS $8.00 
LASER PISTOL PLANS ...... $3.00 
LASER AIMED RIFLE ........ $6. 
"LASERAMA"—LASER SHOW 219,00 
WELDING-BURNING LASER $B. 


SOLASER, “THE LASER EXPERTS", 
BOX 1015, CLAREMONT, CA 91711 


CHEMICAL Apparatus. Lowest prices, 
Catalog one dollar, Avatar, P.O. Box 
213, St. Charles, MO 63301. 


. NEW 200 Page 1981-82 catalog, list- 
ing thousands of chemicals, science 
equipment and labware, Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, New York 14624, 


54220 


ECONOMICALLY Priced! Chemicals - 
Apparatus. Catalogue-$1.00, Hagenow 
Laboratories, 1302 Washington, Mani- 
towoc, Wisconsin 54220, 


GRAVITATION Association's BREAK- 
THROUGH Book, $3.00, Refundable, 
3204 Breeze, Austin, TX TB 722. 


CHEMICALS apparatus, project books, 
wide selection, Catalog $1.00. Send to: 
Pioneer Industries, 14A Hughey Street, 
Nashua, NH 03060, 


27 PLASTICS 


CLOCK Movements, Plastic Resins, 
Cypress Wood. Also complete Clocks, 
Tables, Direct from manufacturer, Cata- 
logue $2.00. Nature, 194 South Colum- 
bus, Mt. Vernon, NY 10553. 


CASTOLITE Liquid Plastics, 
clear, colors. For casting, 
coating, fiberglassing; in industry, 
oratories, craft work, Reproduce your 
designs with our mold materials. Profit- 
able. Illustrated Catalog $1.00. Casto- 
lite, Dept, SIE/PS, Box 391, Wood- 
stock, IL 60098, 


29 LOG CABIN & 
HOME BUILDING 


HOW to BUILD your HOUSE by Sub- 
Contracting, Save 10 to 20%. Avoid 
costly mistakes, Send for details. MacK- 
Uu Box 1931-P, Williamsport, PA 


Crystal 
embe 


10322 Schnapf Lane, Newburgh, Indi- 


CHEMICALS, p Apparatus -Glassware, 
Catalogue $1.0 Starr Scientific, 916 
Madison a eet. ‘Manitowoc, Wisconsin 


31A GARDENING 


GROW  GIANT JUICY TOMAT 
Learn How. Four Easy Steps. Satis 
tion Guaranteed, Send $2.95 + 
P.&H. to: Tantus Marketing, P.O, 
13231, Dept. P581, Minneapolis, 


32 REAL ESTATE 


NEW! FREE! Big Summer Cata 
Over 5,400 country properties descri! 
pictured! Land, Farms, Homes, 
nesses, Recreation, Retirement 
ексен best thruout the U.S. 

700 offices, 43 states All Across Ami 
ca! Yours FREE from me Forna. 5 x 


еш 


est! STROUT REALTY, TS D 
born, Dept. 5810, Chicago, IL 60603 


FREE Brochure! Mild Climate - 
Taxes - Many Properties Owner 
nanced. Graven Realty, Box 409 
Marshfield, Missouri 65706, (417)4 
4535. | 

CALIFORNIA. Acreage. E 
down, $30 monthly, 4602 E 5 
man Oaks, CA 91423, 


WYOMING - UTAH RANCH 
10 Acres $60.00 Down, $60.00 Mo 
Owner-Mike Gauthier, 9550-A Gallai 
Downey, CA 90240. 


BIG 1 а = NEW [L] 7 = FREE = L] 
SUMMER CATALOGI Over 2,800 t 
values coast to coast! UNITED FAR 
AGENCY, 612-PS West A'Tth, Enn 
City, MO 64112. 


GOVERNMENT LANDS - from $7. 
Acre! “Buyer's Guide" , , plus nati 
wide listings - $2.00, Surplus Lan 
Box 19107-FE, Washington, DC 200 
 ————————————————————— 


34 CAMPING 
EQUIPMENT & TENTS | 
FREE Catalog. Everything for Cam 


ing. Campmor, Box 407P, Bogota, ] 
07603. | 


34A 


SURVIVAL 
EQUIPMENT 


NUCLEAR War Survival Book, Tho 
sands already gone, $6.00. Forns, B 
545, Newport, VT 05855, | 


NUCLEAR HOLOCAUST SEEMS E EMMINEN 
Are you prepared? Send today for the Atomi 
Blast shelter book. Over 8 models in 
book to choose from, complete with cost, 
building instructions. All material can be 
tained from your local building supplier. | 
You owe it to yourself and to your children tc 
invest in this low cost book. These models 
can be built at a cost affordable to all. You can 
survive where millions will perish. j 
quantity rates to Civil Defense and other 
Community organizations . . To order: Send 
$7.50 Check or Money order to 
Richard Godfrey 
Dept. O.F. P.O. Box 26 
Trilby, Florida, 33593 
Satisfaction Guaranteed or Money Refunded 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES M 


Kit includes 4 adults & up to X) ponies 

from pregnant male, marine salt, food, live 

plant, live snail & instructions. 

Above kit with Custom Aquarium, sea horse tree, 
seashells, coral, silica sand + 2 ghost shrimp $7.95. 
Large Deluxe Aquarium with all custom kit ac- 
cessones & 10 adult sea horses (2 preg. males- [ 
upto 60 sea horses) $12.95. Аг semi ppa. 
Live delivery guaranteed. ма air mail, Yx 
Ses Horses, lac. Dept. PS 51, Box 1477, Coral Gables, А. 33134 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature, Raise Fishworm 
Crickets. Red wigglers — 1000 
$8.95, 5000 — $42.50. Postpaid wil 
free book on How and Where to Sel 


Carter Farm — 12, Plains, GA 3178 
42 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War su 
plus optical bargains, Lenses, Prism 
Telescopes, Binoculars, etc, Jaeger 
691G Merrick Road, Lynbrook, N 
11563. 


43 GOV'T. SURPLUS 


JEEPS - $18.88. 675,000 Items! Bi 
In Your Area! How! Where! '"Moneybat« 
GUARANTEED 1981 Government SUI 
PLUS Directory" including: “Buy f 
LANDS" - “G-Oil/G-Gas LOTTERIES 
$2.00, GSURPLUS, Box 2009-C, Syr 
cuse, NY 13220, 
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JRPLUS JEEPS - 19.301 - CARS - 
501 = 650,000 ITEMS! - GOVERN- 
IT SURPLUS - MOST COMPREHEN- 
; DIRECTORY AVAILABLE TELLS 
f, WHERE TO BUY - YOUR AREA - 
MONEYBACK GUARANTEE - “GOV- 
MENT INFORMATION SERVICES," 
ARTMENT A-5, BOX 99249, SAN 
NCISCO, CALIFORNIA 94109. 


EEPS $52.40, Airplanes $75. 01, 
ts $7.50, direct from government. 
ictory and Surplus Catalog $2.00. 
EOG Box 401-PS, Dayton, 
J 


ix, Military Exchange. Countless 


! monthly. Buy and sell everything 
tary. $6.00 for year's subscription. 
, Р.О. Box 3, Dept. PS, Torrington, 
06790, 


GOVERNMENT SURPLUS Directory." 
г 500,000 items {including Jeeps) 

, low as 2c on dollar. direct from 
ernment! $2.00 (guaranteed ). DiS- 
SAL, Box 19107-FE, WASHINGTON, 


20036, 
ETT SURPLUS Army, Navy store 84 


e illustrated catalog. Send $1.00. 

rel, 3037 North Clark, Dept. 

, Chicago, IL 60657. 
BODY-BUILDING, 


SELF-DEFENSE COURSES 


IEELF-Defense device, electronic. Build 
$5.00, Send $5.00 for plans ta: 
. Box 6022, Akron, OH 44312. 


PROFITABLE 
OCCUPATIONS 


)RMAMENTAL DECORATION HAND- 
DK. Fun projects! Profitable careers! 
e brochure. Normandy House, Desk 


4701 Normandy, Ft. Worth, TX 
03. — | 
tEPAIR Lawnmowers - wholesale 


35c, no stamps. Ellwanger's, 15 
ial, Port Jervis, NY 127711. 


SURPRISE Everybody. Become No- 
y Public now, We guide you, free, We 
notary needs. Raise your image, job 
ue, income, Assistance nationwide 
chure: Gulf, 234 Club-B, San An- 
io, TX 78201, 


REE Catalog. Repair Air Conditioning, 
igeration, Tools, supplies, full in- 
pss Doolin, 2016 Canton, Dallas, 


STARTING A PROFITAHLE HOME 
IL-ORDER BUSINESS - Fully illus- 
fed wealth of knowledge - Written 
n fact not theory. 3rd Edition - 
ney Back Guarantee $9.95. Wil- 
ns Publishing, Box 104A, Perryhall, 
ryland 21128. 


ОРЕК ИНС Could Change Your 

My booklet wi 
ө camp, t« 
d and much more, Send ; 
G Publications, Box 1867-PS, San- 
Ana, CA 92702, Act now, the new 
d rush is on! 


MECHANICALLY INCLINED INDIVIDUALS 


semble electronic devices in your home. 

owledge or experience not necessary. Get 
rted in spare time. Above average ts. 
00-$600/wk. possible. Sales handled by 
ers. No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 


Box 1560G, Pinellas Park, FL 33565 


"BOOKS & MAGAZINES 


чом TO - SURVIVAL, 155 pages 
mmed with life saving facts! Send 
95 to: Travisco, 2084 E. 11th Ave., 
[E, No. St, Paul, MN 55109. 


NDEX to POPULAR SCIENCE, 1980, 
ready now: $1.75, postage-paid, Or 
all o Indexes, 1972-80, for $9. 
id check or money order: POPULAR 
ENCE INDEX, 380 Madison Ave., 
v York, NY 10017. 


IOW PLANNING AND ZONING сама 
FECT YOU. Concise explanation 
language, of planning law and Lon 
ing affects rural and urban residents. 
50 (Cal. residents add 21c tax). 
ruary Publications, Box 48641, Red- 
g, CA 96099. 


| TOYS & GAMES 


3UILD unique and fascinating wooden 

that uses marbles, Send $2.50 for 
ns. TLB Enterprises, 3106 Australian 
‚ W, Palm Beach, FL 33407. 


JOKES & NOVELTIES 


rOUR PICTURE MOUNTED on large 
-on button, Send $1.00 & snapshot. 
inix Enterprises, 1900 East Warner 
N, Santa Ana, CA 92705. 


FREE —— World's Leading | Novelty 
Blog. 1600 Jokes, Tricks, Science, 
rts, Hobbies, J ohnson- -Smith, C-11, 


. Clemens, MI 48043. 


50 MAGIC TRICKS, 


PUZZLES, ETC. 
HOSTAGES PUZZLE! Baffling! $2.00. 


IQ. Puzzles, Box 6009, Wyomising, PA 
19610. 


FREE! $2.00 Trick, huge catalog, 
both $1.00. Abracadabra-SP, Scotch 
Plains, New Jersey 07076. 


51 COINS & CURRENCY 


SALE — TWO HEADED NICKEL. 


Send $2.95. Pocono Investments, Box 


160, Blakeslee, PA 18610, 


23K Gold penny size $3.00 donation. 
Pietrusa, Box 95, Oak Lawn, IL 60454 


52 STAMP COLLECTING 


SEND only 10c for nice collection of 
U.S, Stamps including $5.00 issue and 
scarce mint Sipex Souvenir Sheet, At- 
tractive price lists of other beautiful 
stamps and collectors supplies included. 
Mae Stamps, SS-2, Camden, NY 
13318. 


` “INVERTED ERROR" + 100 Differ- 
ent United States, 50c with approvals. 
hei a Stamps, Washington, С 


U.N. 8 mint sets $1.00! Approvals. 
Gordon Davison, Contoocook, NH 03229. 


200 DIFFERENT Germany, 
ginner's Approvals, $1.76, Fies, 
133U, Lancaster, Ohio 43130. 


GREAT U.S. Free Gift - Fine U.S, ap- 
provals and want list service. - Send 
25c for handling. 
Box 865, Wheeling, IL 60090. 


FREE LIST U.S. Mint Singles, Plates, 
Accessories, No Approvals. Stamps, Box 
66, Coram, NY 11727. 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00, Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


UNITED NATIONS 3 Complete Mint 
Sets 25c, Approvals, Cornetta, POE 
1509-P, Lake Placid, FL 33852. 


FREE — 220 United States and 
Worldwide Stamps, Approvals, Stamps 
Pops, Box 1427, Bellflower, CA 907068. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164——52nd Street, San 
Diego, CA 921085. 


FREE Surprise collection sent with 
approvals, Jay, 1784 Union, San Fran- 
cisco 941 23. 


WORLDWIDE COLLECTION - 100 
different stamps - only 10c with fan- 
tastic worldwide approvals, Nazlo, Box 
423-OE, Audubon, PA 19407, 


OLD U.S. "Unfine'" used medium and 
higher values, bargain priced. For ma- 
ture adults seeking a worthwhile and 
different approval service. (No mint). 


Box 


Rivertown, Dept. 15255, Ada, Michigan | ES 


49301. 


2,000,000 STAMPS - 150 countries 
2c each, Belden, Box 4149, Dearborn, 
48126. 


OLD U.S. Stamps on approval Ches- 
ter, ре 15355R, Philadelphia, РА 
1911 


FANTASTIC US first day cover or 
plate block free with approvals, Pops, 
Box 1427, Bellflower, CA 90706. 


500 LITHUANIA, Estonia, Latvia, 
Ukraine, Five Dollars, Kieve, 173 Lin- 


= еа NY 10940. 

Е Bargain Catalog — New 
Edition ‘isting thousands of bargains 
including U.S. & BNA. stamps 


packets, albums, 
plies, Also, fine stamps from our ap- 
proval service, buy any or none, re- 
turn promptly, please, Jamestown 
era Dept. E51PS, Jamestown, NY 


50 YEARS Old, fifteen different United 
States, over fifty years old 25c with ap- 
provals, Jaxon, Box C11, New Rochelle, 
NY 10804. 


` FREE Worldwide packet, Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 


U.S. STAMPS. 1593 Columbian Ex- 
position, early bicolor airmail, Pony Ex- 
press Commemorative Olympics Issue. 
Plus more, 10c with approvals, HSM, 
Box 239, Dept. S-5, Fullerton, CA 
02632. 


54 RADIO, TELEVISION 


RECEIVE FREE Uninterrupted movies, 
sports, 


ANTENNA. Build yourself, 
plans. Fully guaranteed or full refund, 
59.95, FM lips-Tech Electronics, Dept. 
SP-2, 5025 North 68th Street, Scotts- 
dale, AZ 85253 


CABLE TV DESCRAMBLERS AND 
CONVERTERS. MICROWAVE ANTEN- 
NAS AND, 
and Parts Build or buy, For informa- 
tion send’ $2.00, C&D Company, P.O. 
Box 21, Jenison, MI 43428. 


POLICE Scanners, Crystals, Radar De- 
ae HPR, Box 19224, Denver, CO 


Plus Be- | 


The Stamp Boutique, | 


х SEND FOR 


DOWNCONVERTERS. Plans . 


ENJOY Big Screen Television! Pat- 
ented lens and instructions, $12.00. 
Novelty Merchandisers, 933 W. Mari- 
posa, Dept. 185Р5, Phoenix, AZ 85013, 


OWN PROFITABLE LOW POWER TV 
NEIGHBORHOOD STATIONS. $9,000 up. 
New FCC Television allocations going 
fast, Manual $25.00. Monthly Digest 
$50.00 yearly, LoPower TV Digest, 
7432 E. Diamond Avenue, Scotts ale, 
AZ 85257. 


RADIOTELETYPE PRESS SERVICES 
Fascinating world news from 50 con- 
fidential news services, UPI, AP, RE- 
UTERS, all countries; Hundreds of fre- 
quencies: dut to receive, complete man- 
ual: $5.0 - Universal Electronics, 
1280 ТИ Reynoldsburg, Ohio 43068. 


a MuR enm == — 


36c TUBES, Radio & TV! F Free Color 
Catalog. Cornell, 42175 University, San 
Diego, CA 32105. 
BUILD YOUR OWN TV CAMERA | 
‘Ideal for. None business”. 


Wether. tor FUN м PROFIT, we 
&hallenge you to the exciting held 
ef TV telecas Complete 

only $185.00. Solid-state alse 
кы = assembled, Cannects to 


set. — Reviewed in this 

August, "Ta 

PHONE OR WRITE FOR FREE 
ILLUSTRATED CATALOG Of KITS 
„DIAL 402-987-1771 (today) 


1305 BROADWAY ST. N., 
DAKOTA CITY, МЕВА, 68731 


544 CB RADIO 


INCREASE CH RANGE — Legally! 
Free Information. "SKIPPER", Hox 
130-C4, Paradise, CA 95969. 


55 ELECTRONICS, 
STEREO, HI-FI 


WOW! Computer Electronics Simpli- 
fied! Booklet on basic digital logic, 
$2.00. HI-TEC, 1420 Satinwood, Jef- 
ferson City, 1 MO 65101 


LINEARS - "Send Stans For Details - 
Matco Electronics - Box 316D - Cadil- 
lac, MI 49601, 


BUILD AN ORCHESTRA 
THE ©!" ДЕП WAY 
Preview the world's most advanced 
Do-It-Yourself Organs, Pianos, Syn- 
thesizers, Amps, etc. Send $6.00 lor 
our famous "Sight & Sound" pack. 
WERSI Electronics, Inc., Dept. M3, 
P.O. Box 5318, 1720 Hempstead 
Hd., Lancaster, PA 17601. 


issue. 


1 Ecce us 


ATV Research 


36 PAGE FREE 
UE PARTS 
CATALOG 


OVER 2000 iTems| 


ALL ELECTRONICS CORP 


x S. Vermont Ave. Los Angeles, CA 
0 380-8000 90008 


PLATTSBURGH, М.Ү. 12901 
Tal: (538! 561-8700. 


55A COMPUTER 
COMPUTERS! Understand Them! 
Non-Technical Report $3.95. Madison, 
Richmond, Virginia 


атоо Ladino, 
23235. 


DISCOUNT TRS-80" DEALER A301 
COMPUTER SPECIALISTS 


| $ DISCOUNT $ on TRS-80's 
26-3001 4K Color..... . $353.00 
26-1062 16K Ill., 865.00 


24-4002 64K 1 DRIVE. . 3440.00 
1-800-641-0860 TOLL Fees 
MICRO MANAGEMENT SYSTEMS, INC. 
Downtown Plora Shopping Center 

115 C. Sacond Av., 5.W. . 
Cairo, Georgia 31728 
(912) 377-7120 Ga. Phone No. 


56 RECORDS, TAPES, 


OLD Padio Programs On Cassettes. 
Free Catalog. Nostalgic, Box 16365-P, 
Et. Louis, MO 63125. 


BLANK RECORDING TAPE BAR- 
GAINS! Catalog 25c, Tower, 2135, Dun- 
kirk, MD 20754, 


56A VIDEO EQUIPMENT 


ULTRAVISION TOP RATED Single 
gun projector in April '81 Popular Sci- 
ence, Buy direct from factory and save 
sales tax and shipping charges, Inquir- 
ies for dealers welcome. Write: F&F 
Sales, Box 1047, Havertown, PA 19083. 


57 MUSICAL INSTRUMENTS 


DULCIMERS Kits From $35.00, Bro- 
chure, Here Inc, 29 Southeast Main, 
ES, Minneapolis, 'MN 55414. 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments, Imported woods, parts, accesso- 
ries, kits, Fine German-made violins, vi- 
olas, cellos, basses and bows, Send 25c 
for catalog. 10% Credit certificate will 
be enclosed, international Violin Com- 
pany, Ltd., Dept. IN, 4026 W. Belve- 
dere Ave., ‘Baltimore, MD 21215. 


— MUSICAL SAWS - Since 1921. De- 
tails, FREE “Sawing News", MUSSEHL- 
ME НАН, 130 PS, Delavan, Wisconsin 


etc. 


, 40 Models! Famous Makes! 
; * SAVE! Direct from Importer. 

— X E Fy Models for students, teach- 
| a ИИ 7 ers, professionals. Standard 


HE” ог Electronic. Terms. Trades 
БӨР welcome. Home Trial. Hohner 
Pies Button models too. FREE 
E. catalog and Importer prices. 
ACCORDION CORPORATION 
Belmont Avenue, Chicago, Ill. 60641 


5535 (PX) 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing, Promotions, Broadway Music, 
Box 7438-P5, Sarasota, FL 33578. 


POEMS set to music, Nashville Music 
Productions, Box 40001- PS, Nashville, 
TN 37204. 


59 IMPORT-EXPORT 
2500 'Fast" Sellers. Free Brochures! 
d Box 91309-X5, Cleveland, OH 


44101 
60 BUSINESS 
OPPORTUNITIES 

DIRECT DISTRIBUTORS WANTED!! 

Former Shaklee President Announces 

New Opportunity. Free Details! (612) 

588-1957, Enhance, Box 22726-P5, 

Robbinsdale, Minnesota 55422. 
BUMPERSTICKER Printer Easy. 


Fun. Details, POB 22791(LLC)!, Tampa, 
FL 3368224. 


INTERHATIONAL BUSINESS OPPOR- 
TUNITY. Profits world-wide, your own 
business from home, without capital, 
experience, Details FREEI Resource Cor- 
poration, Box 920A, Bala, РА 19004. 


à STARTING a new Business? Guide to 


Box 972, Elk 
Grove Village, IL 60007. 


$40 HOUR, home security services. 
Complete text $10. J&S, 8726 164 
Alberta, 


Edmonton, Canada, 


MAILORDER Opportunity! Start prof- 
itable home business without experience 
or capital, Write for free book, plus с 
tails. Mail Order аан Dept. 73 


Montvale, NJ 0764 


yr AE. — Profitable Home 
. Over 1,000 molds avallable. 
: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060, 


LOW Investment- High Income Busi- 
nesses, Business Guides, 3347 SE Bel- 
mont, Box 10, Portland, OR 97214. 

14 UNUSUAL WAYS Hobbiests Make 
EXTRA MONEY! FREE details. Write: 
Entreprenuer, 2311 Pontius Ave., Suite 
E614, Los Angeles, CA 90064. 

HOME BUSINESS, Profitable Manu- 
facturing, Detergents, Polishes, Clean- 


ers, Specialty Products. "Complete 
Formulas! Chemical Specialties O2C5, 
East Providence, RI 02914, 


BABY SHOES. Bronze, Porcelanize. 
Big Money home business! Inexpensive 
kits, company assistance, Metalcraft 
O2E5, East Providence, RI 02914, 


MILLIONAIRE reveals mailorder se- 
crets! Discover wealth! FREE details! 
Write: KASH-1000, Box 31003, India- 
napolis, IN 46231. 


RARE OPPORTUNITY FOR FOUND- 


ING SPONSORS! Former Shaklee Presi- 
dent heads new organization, Free in- 
formation, Enhance, Box 552-P, Fort 
Payne, Alabama 35967. 

FEDERAL FIREARMS LICENSE IN- 
FORMATION Application Guide $4.00 
үе; NGP, Box 488, Menasha, WI 


MAY 1981 


FREE SAMPLE. Graphic studio seeks 
mail order distributors, Beginner's wel- 
соте. Graphic International, ВТ Petti- 
bone Square, Scarborough, Ontario, 
Canada M1W 2J1. 


TRIPLE your cost selling thousands 
of products, direct or by mail. 52.00 
brings giant catalog, refundable, Wolf 
& Co. - Box 5395PS - Titusville, FL 


LEARN how to make top money by 
starting a rent house business. Send 
$3.00 for booklet. D.A, Publications, 

pert. 2-A, P.O, Box 10014, Midland. 

79702, 


Базараа OIL DEALERS Needed. 
Exciting Products & Opportunities, 
Make More Spare Time Than in Present 
Business or Job, Call: 800-835-3342. 


REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Supply, Dept. 5, 
Box 41 4157, Brownsville, TX 78520, 


"$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater, 
MA 02324. 


GET RICHI! Secret law smashes debts 
brings cash and credit! Details FREEIT 
WealthKit- 5, Billings, NY 12510. 


HUNDREDS WEEKLY POSSIBLE! 
MAILING PROGRAM.: Nationwide, Box 
58806, Dallas, TX 75258, 


WIN at Dice! 582 to 1 odds your fa- 
vor! Free Proof. Baker, Box 196E, 
Brooklyn, NY 11218, 


Р.О. BOX SHORTAGE CRITICAL! Fri- 
vate mailbox rentals booming. New 
25,000 word manual shows how we 
gross $60,000 per year. Free informa- 
tion. MailCenter #4, 16783 Beach 
Blvd., Huntington Beach, CA 92647. 


VENDING Machine. No selling, Routes 
earn amazing profits, Big Catalogue 
Free, Parkway Corporation, 1930PSB 
eee ne Drive, Timonium, Maryland 


FREE Inflation-Beater Book “2042 
Unique, Proven Enterprises." Fabulous 
“Little Enowns." Work Home! Нау- 
lings-E, Carlsbad, CA 92008, 


FREE Mailorder Dropship Business 
Journal! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. Ж 

PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 1014, Jupiter, Florida 33458. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits, Gresslin 
Correspondence School, Box 927, Spen- 
cer, IA 51301, 


SOLAR DEALERSHIP О; Opportunity, 
Write for Details, Sunpower, 6612 W. 
47th, Sioux Falls, SD 57106, 


LEARN TO REFINE YOUR 
GOLD е SILVER * PLATINUM 
STEP By Step Home Method. Also 
Testing Precious Metals For Value 
$14.50. The Silver Palace Precious Me- 
tal Refinery, 8064 Melrose Ave., Los 
Angeles, CA 90046. 


MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bro- 
chure. Kashbuilder, Box 1132-PE, In- 
dianapolis, IN 46225. 


EARN big money as a Diamond Brok- 
er. Free details, National Diamond, 
Dept. PS-403, 210 Fifth Ave. New 
York 10010, (212) 768-6803, 

PROJECTION TV... Make $200.00 
+ per evening assembling Projectors 


Easy . . . Results equal to $2,500 
projectors 3 Your total cost less 
than $15.00 . . . PLANS, LENS & 
Dealer's information $14.00 , . , Illus- 


trated information FREE . . . Macro- 


comahix, Washington Crossing, Pennsyl- | 


vania 18977. 


MONEY SECRETS 
HELP people and businesses get mon- 
ey, Easy home business, Fantastic prof- 
its, No experience - own hours, Con- 
tinuous assistance. Free Details: DFC, 
Dept. 11-G-5, 1145 dp ELA Avenue, 
Cranston, Rhode Island 0292 


PLASTERCRAFTI а Һоте 
business. Details. Malwa, 24949-EF5, 
Nashville, TN 3720 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM, Lightning seller. Ex- 
ceptional margin. Samples for trial. 
Northwest Electric, Ave. 165, Mitchell, 
SD 57301. 


IMPORT-EXPORT opportunity, prof- 
itable world-wide, mail order business 
from home, without ا‎ We ship 
plan for no risk examinat Experience 
unnecessary. Free Report. Mellinger, 
Dept M2695, Woodland Hills, CA 


i HAVE MADE A FORTUNE IN MAIL- 
ORDER, seling information! Let me 
show you how. FREE proof, Mailorder 
Information Services, 2385 Roscomare. 
26 bs t 155, Los Angeles, California 


FREE! Worldwide packet with approv- 
als. Donco, Box 24211, Indianapolis, 
Indiana 46224, 


SELLING KNAPP SHOES IS EASY. 
Highest cash commissions immediately. 
Enjoy a steady income with satisfied 
epeat customers, Your own hours, No 
investment. Free selling and training kit 
о qualified applicants, Write: John 
earnard, Knapp Shoes, 5100 Knapp 
entre, Brockton, MA 02401. 
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BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Prof- 
its, Complete dealer set up, Free Cata- 
log. Anchor, Box  3958-BPS, North 
Providence, RI 02911, 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MECHANICALLY inclined individuals 
desiring High Weekly Proflts operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-р 
Brighton 11 11th, Brooklyn, NY 11235. 


REL LLL uuu шшш „шшш 


NEW Tax Loopholes Discovered, Ev- 
eryone eligible, Free Sample Newslet- 
ter. Write: ULC, Box 179-00, Clarkston, 
GA GA 30021, 


^ VINYL'S Where the | money is! Pro- 
fessionally repair, refinish, recolor fur- 
niture, luggage, car tops. Quick, easy. 
Two smali $20 jobs a day earn you 
£1,000 a month. Homes, cars, offices, 
restaurants, unlimited customers, Start 
earning after a few days practice, Sen- 
sational details үгү. VIP, 2036 Mont- 
rose, Chicago 6061 


^ DISTRIBUTORS, T Cash Prof- 
its! Revolutionary Automotive Bargain. 
Free Details. Motaloy, Box 445755, 
Downey, CA 90241. 


TAKE Catalog Orders. 


We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity, Free Book, SMC, 6061 
De Soto Ave., Dept, 28-05, Woodland 
Hills, CA 91365, 


^ ELIMINATE Middleman, Import! I 
provide Foreign Manufactures names 
and addresses, Information Guaranteed, 
Names $4.00 each, 10 for $30.00, IVC, 
Inc., Dept. P.S., 66 Fiesta Way, La Selva 
Beach, CA 95076. 


“TRUTH"™ on Mailorder business re- 
vealed! No gimmicks. Research, Box 
ino Mitchell, Ontario Canada NOE 
NO 


$500 - $1000 MONTH Plan raising 
rabbits for us, Free eer White's 
Rabbitry, PS, Hudson, OH 442 


be a TAX CONSULTANT 


income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi 
ness tax service, No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 


Salatman will call. Vet Approved. National Tax 
Training School, Monsey, 1EN, M.Y. 10952 


— ins 


MAILING LISTS FOR CANADA! 


| сеў r products to the people who really want them! 
ши PO ATH ЖАНЫНЫН DOr i). All lists 
Lena results please state info. on type 


of product or of list d. Send order in 
pr me req money 


COMPILERS OFFICE 
S. S. SHERIDON CONSULTANTS 
1626-17 Ave. N.W., Calgary 
Alberta, Canada T2M 0R7 


MAIL LOCK BOXES! 
DIRECT FROM MANUFACTURER 


America's mailbox shortage has creat- 
eda strong demand for private mailbox 
rentals. Now you can prosper in your 
own 


PRIVATE MAILBOX SERVICE 
This low investment/high profit busi- 
ness requires no experience and is 
considered one of the hottest new op- 
portunities in the Country today. 


We are a 46 year old company that 
provides the boxes, design assistance 
and marketing aids. Our. complete 
start-up program is free of charge with 
purchase. Not a franchise, no fees 
| ever. Call collect or write today for free 
information. | 
SALSBURY INDUSTRIES 
1010 East 62nd Street 
Los Angeles, Ca. 90001 


(213) 232-6181 


ELECTRONIC 
V ASSEMBLY BUSINESS 


= home. spare time. Investment, knowlede ge or 
experience unnecessary. BlG DEMAND assembling 
Sales handled by 


electronic devices 
professionals. Unusual business opportunity. 


FREE: Complete illustrated literature 
BARTA, Box 248-58 
Walnut Creek, Calif. 94597 


= 


61 MONEYMAKING 


OPPORTUNITIES 


GOLDEN Opportunity for unlimited 
income part-time at home, Free Details. 
Kechar Enterprises, Box 1727T7-P, St. 
Paul, MN 551 1T. 


42 UNIQUE апа easy “moneymaking 
ideas explained, $3.00 check or m.o. to: 
Conners, Box 162PS, Agincourt, Ontario, 
Canada M15 3B6. 


1500 PRACTICAL MONEYMAKING 
HOME BUSINESSES. Free Booklet. 
Prestons, 511-D Glenwood, Buffalo, NY 
14208, 


NEW positive Way of making 
MONEY. Self-selling log splitting tool. 
Your total investment cost only $34.95 
for one unit sample plus sales kit, Re- 
tails for $59.95, Stoneybrook  Mflg., 
Р. О. Box ix 862- -PS. Waterbury, ( CT | 06720. 


LEARN ^ The : Secrets of Repairing Junk 
Batteries, "Fabulous Profits", small in- 
vestment, Apex Engineering, 5454 Bolsa 
Road, Atascadero, CA 93422. 


NEW Discovery in Battery Recondi- 


tioning. Eighteen Months Guarantee 
Means “Big Profits Fast." Electoan, 
7415 Gable Drive, Little Rock, AR 


712205. 

FORTUNE in mail order, selling in- 
formation everybody needs. Reprint 
rights. Eldee, Box 1831, Cornwall, On- 
tario, Canada КӨН 6N6, 


DEBTS WIPED OUT with secret Fed- 
eral Law!! Fortune-building FREE RE- 
PORTI! Blueprints, 55, LaGrangeville, 
NY 12540. 


GET RICHI Secret law smashes debts 
- =- - brings Cash, credit! FREE герогі!! 
WealthKit-5, Billings, NY 12510. 


Um) es п ger 


NEED MORE MONEY? Examine over 
1,000 ways to earn it full time, spare 
time, part time on weekends! Get 
issues of Magazine Free! 
604, 6 N. 


Opportunity 
Write: Opportunity, Dept. 
Michigan, Chicago 60602, 


CANADIAN LOTTERIES 
UNIQUE Opportunity Distributing 
Canadian Lottery Tickets, Send $52.00 
for complete details to: Basset Enter- 
prises, Box 256 Clarkson Postal Sta- 
tion, Mississauga, Ontario L5J 3Y1. 


EARN Money From Home! Immedi- 
ately! ا‎ Dayp, Box 89, Licking, 
MI 65542 
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WIN BIG OIL MONEY 


The U.S. Gevernment sponsors s litile- 
known oll and gas kase drawing. I you 
are а US. cllizrén, you can compete for 
p a ldorune in ol. A 530 (lar deduct- 


ible) Hiling fee could bring you $100,000 
immediately. plus possible payments 


For tree information Call Toll-Free 1-800- 
$25- 2541, Ext. B, in Colorado Сан Collect 
1-447-1399, Ex 8, Or Write .. 
F. Milligan, inc. 
1942 20th Si., Drawer 3404 PS 
Boulder, CO. 80307 


EMPLOYMENT 
INFORMATION 


BACKJACKERS, earn $1200, month 
enjoyably! Information $3.00, Wilder- 
ness Expeditions, 730 Dovercourt Rd, 
2017V, Toronto, Canada M6H 2W9. 


JOB HUNTING? Can we help? Send 
stamped, self addressed envelope to: 
Box ӨТТ, Defiance, Ohio 43512. 


WORK week on, week off, Gulf coast 
offshore oilfields, Men, women, skilled, 
unskilled. Salary aoe long distance 
commuting. Details $5.00. UNCO, Box 
17103, Pensacola, FL 32522, 


AUSTRALIA - New Zealand! Big pay! 
50,000 jobs.Free transportation, List- 
ings $2.00. Information 68 countries. 
Austco, Box 772, Cypress, CA 90630. 


mm. ee‏ ا 


OVERSEAS . $20, 000 - $60,000 +. 
Free Report! Employment, Box 29217- 
FE, Indianapolis, IN 46229. 


SUNBELT  PROSPERITYIII 
Employment Guide to NEW MEXICO — 
$4.00. Roadrunner Publications, 535 
Cordova, Suite 153-C, Santa Fe, NM 
B8T501. 


62A HELP WANTED 


$180 Per Week Part Time ai Home. 
Webster, America's foremost dictionary 
company needs home workers to update 
local mailing lists. All ages, experience 
unnecessary: Call 1-716-845-3670 Ext. 


62 


Big money fast. 
$20,000 to $50,000 mua. per year. Call 
716-842-6000 ext. 139B 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Resenrch Specialists, 60-15 oodside 
Avenue, Woodside, NY 1137 


TOMBSTONES, Why buy B 
die? Answer to this and other grave 
questions. $1.00 plus self addressed 
stamped envelope. Simpson, 217 Peter- 
son, Libertyville, IL 60048, 


JOBS Overseas - 


Detailed | 


UNIVERSITY DEGREES! 


66 AGENTS WANTED 


SIDING Closers, Earn up to $300. 
per week retirement income for li 
after ten years. Details call Sue toll fr 
1-800-643-9904, 
GET immediate 
orders for 
Iriends and 


commissions. 


Mason Shoes, К-581, 


Falls, WI 54729. 


69A LOTTERIES 


MILLIONS Won Weekly! Guarante 
Legitimate Canadian Government Lo 
tery Tickets. $6.50. Eklektic Compan 
Box 35, Clarkson, Ontario, Canad 
L5J 3x9 | 


WIN $25,000 instantly Win $2,000 
000 New Jersey Lottery Ticket and i 
formation 82.00. INSTA, Box 22 
Broadway NJ 08808, 


_ WIN MILLIONS in Canadian lotteries 
Low prices - personal service. Free d 
tails. Lucky Buck {PS}, Box 171, Sta 
tion W, Toronto, Canada M6M 422. 


72 EDUCATION & 
INSTRUCTION 


IMPROVE READING SKILLS. Pre 
schoolers thru adults,  Step-by-ste 
reading manual. Free information. P.O 
Box 5344, Dept. PS-I, М. Muskegon, 
MI 49445, 


VETERINARY Assistant - 
home for exciting animal-care career 
Send for Free ''Career Kit." North Amer 
ican School of Animal Sciences, Dept 
PCC41, Newport Beach, CA 92660. | 


TECHNICIANS & Engineers — Wants 
to be top notch? Learn "The Principles 
and Psychology To Trouble-Shoot & 
Problem-Solve Anything.'" Order: “Th 
Mastermind" $15.00, information $1.00. 
1 wear satisfaction guarantee - Alex 
bottai, 4020.10 Brandon Gate, Malton, 
Ontario L4T 3WB, 
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COLLEGE DEGREES! | 
OVER 150 faculty members nation-! 
wide. Bachelor's, Master's and Doctoral! 
Degree Programs. Independent home| 
study ‘private telephone tutoring. Cred- 
its awarded for work-life experience. 
Accredited by National Accreditation 
Assn, Free academic evaluation. TOLL- 
FREE 1-800-327-7006, North American 
University PS-5, 1277 E. Missouri St., 
Phoenix, AZ 85014, 


MEMORY, Sleep Learning. Free Pub- 
ication: DLP, Box 487, Anaheim, CA 


FREEI "NEW 


Train af 


CAREER OPPORTUNI- 
TIES IN JET/GAS TURBINE POWERI" 
Plus Home-study course outlines for 
mechanically inclined — American Jet 
School, Dept. PS-2, Darby, Montana 
59829, 1-800-547-5995, Ext, 126. 


DRAFTING is a great carcer! Men, 
women, No previous experience or spe- 
cial talent needed. We train you at 
home in spare time. Get free facts. 
Write: North American School of Draft- 
ing, Dept. PCC41, 4500 Campus, New- 
port Beach, CA 92660. 

EARN Extension Degrees in Homoeo- 
pathy, Radionics, Botanic Medicine, Na- 
turopathy, Philosophy, Psychology, etc. 


School Founded 1961, Prospectus 
$1,00. Airmailed. Seceretary PA/PS, 
Brantridge Forest School, Highfield, 


Danechill, Sussex, England RH17 ТЕХ. 


DEGREES, Thesis Method, Brochure, 


$1. North, Box 3388, Tulsa, OK 74101, 


MEDICAL ELECTRONICS TECHNOL- 
OGY. Home study. Troubleshoot Medical 


Instruments. MDC-PS, P.O. Box 124, 
Pinedale, CA 93650. | PE 
BARTENDING — Bar Management 


Home Study, Bartending Training, 3843- 
EF aon Fernando Road, Glendale, CA 


REISCH WORLD WIDE COLLEGE OF 


AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. 
Modern Auction Library “FREE with 
enrollment, 515-423-5242, Col, Gordon 
E. Taylor, P.O. ee 949, Dept. 3, Mason 
City, IA 50401 


LEARN рее Radionics, Radies- 
thesia and E.S.P. Subjects. Free Illus- 
trated Catalog, Courses and Equipment. 
(Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield, Danehill, 
Sussex, England RH17 TEX. 


No Classes, 
Fast, Economical, Accredited, FREE Re- 
vealing Details. Success, Box 13151- 
55, Columbus, OH 43213 


COLLEGE Degree for work and life 
experience, Bachelor's, Master's, Doc- 
torate, Write or send resume. American 
National Universitv, 3500 N, Central 
Ave., Dept. 333, Phoenix, AZ 85012. 
(602) 265-8657, 


BRITISH DEGREES. Obtain yours now 


from London, Bachelors, Masters, Doc- 
torates. Most subjects. Free Prospectus. 
(Airmail $1 refundable), College Reg- 
istrar, Dept. 1038, BCM-Collegiate, 
London WC1V 6ZXX, England. 

UNIVERSITY DEGREES HY MAIL! 
Bachelors, Masters, PH.D. , . . Free re- 
vealing details. Counseling, Box 389- 
PS5, Tustin, CA 92680, 


E Lifetime Ordination, Become 
n, Missionary Evangelist, Bishop. 
L4- PS, McKeesport, PA 15134. 


ETRONICS Degree (BSET) by cor- 
ence. Grantham College, 2500 
ega, Los Angeles, CA 90034. 


RN WHILE ASLEEP! Astonishing 
ethod! Strange Catalog Free! Au- 
stion, Box 24-A, Olympia, WA 


SCHOOL at home, no classes. 
a awarded, low cost, Informa- 
EE, call toll free anytime 1-800- 
809 (Illinois 800-972-5858) or 
American School, Dept 30547, 
, 8th St., Chicago, IL 60637. 
ast year High School completed. 

SCHOOL DIPLOMA AT HOME 

HT! Diploma in just 1-6 months! 

taken at home, Low tuition/Only 

own., Nationally recognized. Indi- 
| counseling. Free school ring. Call 

800-327-8103, Cambridge Aca- 
Stuart, 


PS-5, 409 E. Osceola, 


1494. 
K AND WATCH REPAIR books. 
catalog. North American, Box 

Ay Fox River Grove, Ilinois 60021. 


ISTANT MEMORY 


lt The new way to remember 
oo method of acquiring a powerful 
No memorization, no keywords. Release your 
braphic memory. isan "how you remember, 
you forget. Discover your natural ability to 
everything. Send for free information to: | 
| INSTITUTE of ADVANCED THINKING 
BPS VialaPaz, Pacific Palisades, СА 90272 


—€—— а 
CARTOONING, 


SIGN PAINTING 


ARN Sign Painting—Free Cata- 
. Kaufmann Supply, Centertown, 
5023. 

ERM Cartooning Taught by Mail. 
вз for Free Brochure. Cartoonerama, 
263-IY, Branford, CT 06405 


DN for Fun and Money!!! Free 


et!! Cartoons, Box 40614B, De- 
Michigan 48240, 


poet 
DETECTIVES 
NUT exciting scien- 


career. Home study course teaches 
thing. Certificate on completion. 
openings; prepare now. Profes- 


Investigators Training School, 
| oci ай Box 41256, Los Angeles, 
4 


TECTIVE Profession, 
: free tie-tack or lapel pin, certif- 
' future. Professional Investigators 
ning School, Dept. CB, P.O. Box 
56, Los Angeles, CA 90041. 


LOANS BY MAIL 


ORROW Ey Mail! Free Details! MBG- 
81, Box 2298, Sandusky, OH 44870. 


AMEDIATE Loans to deserving in- 
luals refused elsewhere, Many plans 
ided, Try us! Associates, Box 98-P3, 
Куп, NY 11235. 


DRROW $30,000 without interest! 
iy anytime, Free details, Infohouse, 
1004-PS5, New York, NY 10003. 


UICK —. $Cash$ Signature Loans! 
e: Elite, Box 454-PS, Lynbrook, 
York 11563. 
BORROW FROM HOME 

МҮ amount, any worthwhile pur- 
, within 30 days. Competitive Rates. 
, you can earn substantial income 
Money Agent, No experience - own 
s. National Company to assist every 
possible, No Gimmicks! Free Details: 
, Dept. 11-C-5, 1145 Reservoir 
iue, Cranston, Rhode Island 02920. 
DRROW 525,000 "overnight." Any 
ose, Keep indefinitely! Free Report! 
ess Research, Box 29070-FE, In- 
apolis, Indiana 46229. 


WINEMAKING 
INEMAKERS—BEERMAKERS Free 


log. Fast Service. Large Selection. 
s, Box 7550-N. Independence, MO 
33. 


REW finest beer from quality in- 
ients, Free орм, Bacchanalia, 
51PS, Central Vil 


age, MA 02790. 


EST kits. Fastest supplies, Free cata- 
з. BRICKSTOREBREW, Strafford, 
iont 05072. 


t TEE ENCYCLOPEDIA WIN EMAKI NG 
AMAKING, supplies, equipment, in- 
ients. Vynox Industries, Box 57498, 
ester, NY 14615. 


INEMAKERS - BEERMAKERS — 
Stocks, Fast Service, Free Cata- 
станар 's, Box 284A, Wayne, IL 


ш 


INEMAKERS — BEERMAKERS — 


Free Catalog. Equipment 
Continental, Box 68016-PS, 
inapolis, IN 46268. 


EERMAKING Supplies . . . World's 
est... Free Catalogue. Bierhaus, 
5 8376- CB, Erie, Pennsylvania 


= ne ——— —  ————— d a а == = — Е 


easy home | 


CATALOG, Finest equipment, ingred- 
ients, Fully guaranteed, SPI, Box 784-S, 
Chapel Hill, NC 27514. 


BEERMAKERS Catalog /Newsletter, 
Free! William’s Brewing, Box 461-P5, 
Oakland, California 94604, 


WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of supplies. Semplex, 
Es 12276H, Minneapolis, MN 
a 2. 


79 BUY IT WHOLESALE 


prices. catalog. RV 
Wholesale, 8978 West 


Northville, MI 48167. 


400,000 BARGAINS Eelow Wholesale! 

Many Free! Liquidations , . . Closeouts! 

Lots . Single Samples. Free 

aetatis. Worldwide Bargainhunters, Box 
"30-B, Holland, MI + 49423. 


REPLACEMENT PA PARTS for Chainsaw, 
motorcycle, snowmobile, small engines. 
Energy saving items, Wholesale prices. 
Free ‘catalog, Manufacturer's Supply, 
Box 157PS5, Dorchester, WI 54425. 


84 PRINTING SERVICES 


PRINTING - 100 - No. 10 Envelopes 
$4.75. Catalog, Dale's, 4725 45th N.E., 
Seattle, 98105, 


85 PRINTING & RUBBER 
STAMP OUTFITS 


Kelsey Company, DS, Meriden, С 

06450 

88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, Spec- 
tacles, Free Information, Rose Indus- 
tries, 29-¥ East Madison, Chicago, IL 
60602, Established 1934. 


HIGHEST CASH for Gold, Jewelry. 


M with ` Information. Chicago 
& Precious Metals, 6 E. Monroe, 
Dept. 957, Chicago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs, North 


GIFTS 


Homeowners, Tenants, ! 
$1.99. Guaranteed! Weiss, Box 402091- 
PS, Miami Beach, FL 33140. 


97 OF INTEREST TO ALL 


AVOID Ripoffs of Defective Merchan- 
dise, Computer Errors - Complain Suc- 
cessfully - Tips from Retailers, sase 
$3.00. Results, Dept. PS, Box 866, 
Stevens Point, WI 54481. 


KEY Tags - Make it easy to locate 
and identify keys, Reuseable key tags 
with rings, 25 tags and rings $2.98 


Village, OH 44140 
NEED MONEY? Strike It Rich With 


Gold. Where - How Only $4.95. Pros- 
Eee Box  4185-P,  Pocatello, ID 


CUT Cigarette Habit 50% Immedi- 
ately - Guaranteed, $5.00, Davis, P.O. 
Box 10215, St. Petersburg, FL 33733 


NEED CREDIT? Get Visa, Master 
Charge Card — with no credit check 
Guaranteed! It's simple, Legal, Plus 
other credit secrets, Free details! Send 
A.S.E, to: Inflation Reports, PS-A, 
P.O. Box 60148, Los Angeles, CA 
90060, 

94 FOR INVENTORS 


HOW inventors really make money. 
Startling report, $2. Box 249P5, Bell- 
vue, Colorado 80512. 

| Help Inventors, Engine experimen- 
ters preferred, Free laboratory machine- 
shop facilities. Phone 1-314-435-9290. 


INVENTORS: Free information on of- 
fering your invention for sale. Kessler 
Sales Corporation, C-75-FI, Fremont, 
OH 43420. 

INVENTORS, introduce your invention 
to manufacturers, Wilmark Services, 
132 Жаш Street East, Grimsby, On- 
Cana L3M 1Р1. 


PATENT ATTORNEY. 
Applications and Searches, Mail Service. 
FREE Preliminary Review Of Your Dis- 


closure. Box 392PS, Millwood, New 
York 10546. 


lo O invention 


PATENT IT ECONOMICALLY! Free 
details, N, Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


INVENTION EVALUATION. Have your 
confidentially disclosed invention ob- 
jectively evaluated by technical experts. 
For policy statement and description of 
services write: WATERLOO SELF- 
PATENTING INSTITUTE, Box 697, Wa- 
terloo, Ontario, Canada, N2J 4B& 


PATENT Your Invention Yourself! In- 
expensively! Retired Examiner, T400- 
PS, Washington, DC 20044. 


BEFORE YOU ACT - GET THE, FACTS 
Society of American Inventors, Rte, 4, 
Box 419- F, Savannah, GA 31405, 


IDEAS inventions, new products 
needed by innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universities, compa- 
nies with feasible concepts. Write for 
Kit-PS, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222. 


NONPROFIT foundation helps inven- 
tors, Widest range of services. Free 
recording forms, Free evaluation, Affili- 
ated Inventors Foundation, 501-A Iowa, 
Colorado Springs, CO 80909 


INVENTORS: 
ATTENTION 


GET PROTECTION for up to 
two years of the evidence of 
the date of conception of your 
INVENTION, by simple, inex- 
pensive filing with U.S. GOV- 
ERNMENT AGENCY. 


Not a costly, time consuming 
patent application. 


COMPLETE FILING 
INFORMATION PACKAGE 


(including patenting and mar- 
keting assistance pamphlets) 
Send $7.50 to 


Delton Enterprises Ltd. 
737 Meisser Street 
Franklin Square, М.Ү. 11010 


IDEAS, INVENTIONS iiy’ 
New products wanted * Let us 


help you submit your concepts or 
products to industry. Send for 
FREE Invention Kit # PSD 


AMA ty 


701 Smithfield Street, 
i ao 
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95 INVENTORS WANTED 


MANUFACTURER SEEKING INVEN- 
TIONS. ADVANTEK INTERNATIONAL, 
WASHINGTON, DC 


= 


LEARN how to offer your invention 
for sale or license, Free Booklet 
Gutlines procedures, royalty rates, re- 
quirements, Kessler Sales Corporation, 
C-75-IW, Fremont, OH 43420. 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure registration. Potential cash or royalties 
from manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Corp. 


59 Interstate Dr. Dept PS 
West "ie ii MA 01089 (413) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING 


PEANUT BUTTER LOVER'S PEANUT 
BUTTER BOOK or 25 Ways To Enjoy 
Peanut Butter! Send $3.95 check or 
money order to: 21 & Company, P.O. 
Box 7549, Burbank, California 91510- 
FS. 30 day money back guarantee, 


INTERNATIONAL Dinners: Menus, 
Recipes for dinner clubs, Send $3.00, 
COMCOR, Box 2031, Midland MI 48640. 
700 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 


Ores analyzed, Mercury Terminal, Nor- 
wood, MA 02062. 
CARBIDE, Tantalum, Stellite, Gold 


and Silver. Top Prices, Poley's Indus- 
trial Salvage, 12389  Minges, Battle 
Creek, MI 49017. (616) 979-4075. 


FIND old coins, jewelry, 


| 1600 beautiful, 
| railings, columns, etc, 


| cester, 


SCRAP SILVER ELECTRICAL CON- 
TACTS,  Forklift Contacts Industrial 
Scrap Silver, Sterling, Silver Solder, 
Gold Plate. Send sample for my offer. 
All samples Returned. Robert Leszczak, 
652 Myrtle St., Elizabeth, NJ 07202. 


GOLD, Silver, Platinum! Jewelry, In- 


dustrial! Highest immediate cash paid! 
We're established National Buyers and 
Ship/write: American 
Metals, POB 30009PS, Charleston, SC 
29407. Telephone 803-795-4847, 


102 TREASURE FINDERS, 
METAL DETECTORS 


MAKE Big Money! Buying Gold, Sil- 
ver in your neighborhood, Moneymak- 
ing Instruction Manual! $3.00. TREAS- 
sean 612 South Hawley, Milwaukee, 


GOLD, SILVER! Find Valuable Coins, 
Rings, Jewelry with powerful metal de- 
tectors, Free catalog: Gold Mountain, 
Box 40507-X, Garland, TX 75040, 


gold nug- 
gets, New patented revolutionary de- 
vice, Free catalog. Gardiner, 4729L N. 
ith Ave., Phoenix, AZ 85013, 


103 PATCHES, DECALS, 
BADGES 


Free Brochure. 
Corona, CA 


BUMPER Stickers! 
Сасве, 3551 N Grant, 


705 MISCELLANEOUS 


UNIQUE Cleveland Ohio Souvenir. 


| Send $2.00 to: Cleveland Souvenir, P.O, 


Box 30027, Cleveland, OH 44130 


ORNAMENTAL Iron designs. 
practical designs for 
Free literature. 
Cunningham, 3881 South 3200 «ен. 
= Dex 20005-5, Salt Lake City, UT 


HOW to stop, slow Electric Meters. 
$1.00 refundable to: Power Services, 
415PM, Watkinsville, GA 306877. 


FREE BOOK, Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
58, 481 Thurston Road, Rochester, NY 
14819. Е 

BEEF stick salami recipe - $1.00 and 


SASE, Dept. 18, Box 3834, South Bend, 
Indiana 46619. 


CanMont Group, Inc. 
P. О. Box 888286 Dept. PS-5-81 
Atlanta, Georgia 30338 


HEALTH 


105A 


the purest water possible, 
prices, N.A.H.P., 423 Mill St. 
MA 01602. 


CURE IN-GROWN TOENAILS fast, 
Easy, Almost painless. No cutting. Send 
$3.00 to: The Idea Farm, Rt. 12, Box 
1018, Conroe, TX 77302. 


106 PERSONAL 


INVESTIGATORS. Latest Electronic 
Aids. Write: CNfton, Box 220-F, Miami, 
FL 33168. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details, Acquarian Church, 432-PS 
PCH, Hermosa Beach, Ca 90254, 


DIVORCE? Don't lose! Literature, At- 
torneys, MEN'S RIGHTS ASSOCIATION, 
188A, Forest Lake, MN 55025. 


UNIVERSITY DEGREES BY MAIL. Le- 
gal, Fast, inexpensive. Free revealing 
details, Counsel ng, Box 389-SP6, Tus- 
tin, CA 92680. 


HAIR CARE 


1 GREW HAIR! Famous Psychic for- 
mula works, Satisfaction, Send $3.25. 
Plateaus Unlimited, 114-53 121 St., 
So. Ozone Park, NY 11420. 


7107 HEARING AIDS 


HUGE  SAVIMGS. Eliminate dealer 
Batteries whole- 
Lloyds-PSC, 


Rockford, IL 61104. 


HEARING AIDS 


7 V» PRICE CATALOG FREE! 
[ SUPER SAVINGS! Newest. Finest. 
All types. Buy DIRECT & save up 
зс HALF! Мо: salesmen. Sold by 
g AIR MAIL on HOME TRIAL. FREE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-5D, 9 Langdon Ave., 
530 don A 
Sepulveda, Cal. 91343 
fl Not sold in California. 
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. MUST LIQUIDATE 
AT BELOW DEALER COST! 
Gasoline Operated, Emergency 


POWER GENERATOR 


3750 watts! Briggs & Stratton 
engine! Dual power for 120V and 
240V. Made in the U.S.A. Manu- 
facturer's 1 year warranty. 


€ For home use in emergencies! ашса of portable pee" 
ө For farm use in operating equipment! anytime, anywhere. 
e For commercial use at building sites! | i» 
€ For vacation use at cabin or camp! 


IDEAL FOR EMERGENCY USE! A serious storm 
could knock out electrical power for hours... or for 
days! Food could spoil in your refrigerator. Water 
pipes could freeze and burst in winter if the electric 
motor in your furnace stopped. (And think of your 
family shivering in their sleep on a cold winter night 
without heat!) Your basement could flood without 
electricity to keep storm waters pumped out. A 
well could stop pumping water vitally needed 
for cooking or bathroom facilities. The losses 
ута run into many hundreds, or thousands of 
dollars! 


DEPENDABLE STANDBY POWER SOURCE! 
You never have to worry about being without 
electrical power! Not when you have this porta- 
ble generator standing by. With 6 outlets to plug in- 
to (120V & 240V), you can run electric lights, or power 
tools, a sump pump, well pump, or furnace motor. Plug in 
your small kitchen appliances, a refrigerator, a freezer. Of 
course, you can't run everything at once (remember the 
3750 watt total). But you can run enough things to keep 
vital functions operating as needed. 


ө 4-cycle, single cylinder, Briggs & Stratton engine. will see what a tremendous bargain this is! 
ө Air cooled. Recoil start. Manual choke. 


e Produces 8 hp. at 3600 rpm. | | ‘mie Compare at over 
® Two-pole, revolving field type. FOR HOME! Keep sump ON THE FARM! If power 

e Solid-state field excitation. pump, well pump. appli- ws. use this generator 

e Chrome-plated piston and aluminum alloy cylinder help ot any BOW OLE о pog na vane оттоо» в s 


dissipate heat for cooler performance. 
OUT THEY GO AT ONLY: 


€ 4-quart capacity gasoline tank. 


Because we are one of the largest U.S. liquidators | | 
of consumer products, major manufacturers often | 
come to us with special closeout bargains. 


There are many reasons for their closeouts, such 
as: last year's models, discontinued product lines, 
escalating production costs, excessive competi- 
tion, financial difficulties, plant closings, etc., etc. 
We liquidate their inventories to the public at a frac- 
tion of the normal retail price! Sometimes we are 
" allowed to advertise the brand name and reason for 

| the closeout. But sometimes not. 


| We can tell you this much about these generators. 
| They are all factory perfect! All were made here in 
‚ the U.S.A. by a leading manufacturer of genera- 
‚ tors. And all these generators carry the manufac- 
| turer's one year limited warranty. 


Se ЕЕЕ ВЕЕ ЕА Em ee e m д. 


Full 3750 watt output 
from any one 
outlet! 


Four 
outlets for À 
120V & 240V. E / 

15 to 30 amp. E 8 IB) y // Wheel Kit 
service. Al wo а a ed only $2900 


For easy-rolling 
portability. Bi 
10" dia. wheels. 
Sturdy, rugged! 


We strongly urge you to compare all the 
features of this generator with any com- 
parable model. Then compare prices! Y ou 


EET аю 


€ Four plug-ins: Two for 120V; two for 240V. 
e 15 to 30 amp. service for all your household needs. cb ER 
è Heavy steel base construction for rugged durability. ==". 
® Neoprene vibration isolators. 

® Metal surfaces red oxide primed to guard against rust. 
e All miscellaneous hardware is zinc plated. 
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Engine... Briggs & Stratton Frequency 60 Hz. m : 
Horsepower 8 Outlets Four 120V FOR CABIN or CAMP! In 
W eee OR RR DR Two 240V the wilderness, you сап No freezeups or burst wa- 
120V/240  . Size17';" Wx 28" Lx 17" Н enjoy comforts of electri- ter pipes when you have 
Ship wt. .. Approx. 150 Ibs. city with this generator. this generator on hand. 
Send 


Credit card Wl T 
customers can 
phone orders; 7% each. | will pay shipping charge to driver upon delivery. (Allow 4-5 weeks for delivery. Add 


Toll-Free: 800-328-5082 | an extra 2 weeks if paid by check.) Sorry, no C.O.D. orders. 


If busy signal, or after business hours |j O Send — No. 1185 Wheel Kit(s) at $29.00 each. (Shipped SEPARATE from generator.) 
or if in Minnesota, call 800-228-2606 | : My check or money order is enclosed. 

24 hours a day, 7 days a week. | Charge to: O Mastercharge O VISA O American Express 

Account No. 


C О M p Co | PLEASE PRINT CLEARLY 
1 Name 
a a a и = | Address 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL ДШ, 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS SE FP PP MÜHE 


Rural Route Customer: If truck carriers do not normally deliver to your home, include a note with 


3258 MINNEHAHA / MINNEAPOLIS, MN 55406 | this order, stating address of nearest store, friend, truck terminal where we can ship. 
Minnesota residents add 4% state sales tax. 


3750 Watt Generator(s) Item No. 1180 at the liquidation price of only $488.00 


Expires. _ 


CHECK OUT 


GREAT GAS MILEAGE IN ONE TOUGH TRUCK. 


Courier's EPA est. MPG of @7)is unbeaten. And its 39 est. 
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Sports Group Option 


tof 


1 
KK 4 
Pig 


р Marlboro 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


17 mg "'tar;' 1.1 mg nicotine av. per cigarette, FIC Report Dec: 79 


